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The DPA distributor type pump is not only very small and light. It is arranged for 
simple types of drive and can be fitted snugly against the side of the engine, 
making a very compact installation. Calibration and phasing are not required with 
this type of pump. The housing is filled with filtered fuel oil under slight pressure, 
and no special lubrication is required, while dirt and water are excluded. 


The DPA is ideally suited for high speed diesels. 


The World’s Largest Manufacturers of 


FUEL INJECTION EQUIPMENT 
C.A.V. LIMITED, ACTON, LONDON, W.3 
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25,000 gallons of water flow through this treatment 
plant each minute, instead of *”,,000 gallons per min- 
ute, the originally intended capacity of the plant! This 
represents an extra flow of 30 per cent. 

Installed by Paterson for the Abbey Works of the Steel 
Company of Wales, it consists of a primary sedimenta- 
tion tank divided into six ‘canals’, and two secondary 
circular clarifiers of the Centrifloc type. The ‘canals’— 
each about 100 ft. long by 15 ft. wide—are for the 
removal of oil from the hot strip mill effluent, while 
the two Centrifloc clarifiers treat the effluent after oil 
removal. The coagulants «.dded to the water to assist in 
precipitating the lighter and colloidal impurities are 
themselves waste products from the mill processes. In 
this way the cost of treatment is kept down to the 
minimum. 

Although the plant normally operates with 30°, over- 
load, as already mentioned, the oil content is reduced 
to a negligible quantity, and suspended solids to an 
average of 14 p.p.m., and even as low as § p.p.m., by 
using the clarification process without filtration. 

















extra flow 
achieved! 


S38 So. Uke 





Water Treatment ana Recovery with two Paterson Centrifloc Clarifiers. 


another Paleérson pliant for Industry 


THE PATERSON ENGINEERING CO. LTD., 129 KINGSWAY, LONDON, W.C.2 

















| Specialized Paints 
for Nuclear Projects 


A Reactor Building at 
Calder Hall Power Station 
painted and protected with 

LEIGH PAINTS 


Complete Protection by 

















PAINTS 








Developed and produced 
specifically to meet 
nuclear requirements 


W & J LEIGH; LTD 


Tower Works, Mill Hill, Bolton 
Tel: Bolton 7771-7 


LONDON 
15 St. Helen's Place, E.C.3. Tel: London Wall 1457-9 


GLASGOW 


163 St. Vincent Street, C.2. Tel: Central 2079 
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NOW... 
TOOLING 
AIDS 
OFF-THE-SHELF ! 


AAO CONE LLL LCL ETRE SER LIE EE LTT 


Les 
‘a: oe Pee “ae aii asm 


ie ean 


Yes, this is the way Woodside supplies them. What’s more, you can choose ° 

all your tooling aids from the Woodside Tooling Aids Catalogue W.D.S tooling 
as you sit at your desk. Woodside off-the-shelf service means that the ° 

tooling aids you need are already made, just waiting to be despatched, aids for 
so you get extra quick delivery. Quality is the highest attainable... ° 

cost surprisingly low. And just one other thing. If you haven’t got your industry 
Woodsize Tooling Aids Catalogue yet, now’s the time to ask for it. 


WOODSIDE DIE SINKING COMPANY 


Wood:ide Die Sinking Company, Aire Vale Works, Newlay, Leeds 13 A bo Company 
Telephone No. Horsforth 4251/4 Telegrams: Wooddie, Leeds. Telex No. 55185 Ne” 
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CODERS sae — recent tenentirenrninr enticiieniasiinnl 
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e mild steel 
e stainless steel... 


e Immediate delivery 
e Cut lengths or randoms 
e In most diameters and thicknesses 


e Thick-walled tube a speciality 


Send for booklet with full details. 


§ Markland Scowcrogt 


BROMLEY CROSS, Nr. BOLTON LIMITED 
Tel.: EAGley 600 
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Smooth stepless speed variation 

from input speed down to zero r.p.m. 
with accurate control by Handwheel, 
Remote Electrical or Lever arrangements. 


Carter Variable Speed Gears may be used on *A* Type 
to pick up loads from zero r.p.m. Carter Gear 
and speed control setting may be adjusted , Si 9 
with the drive running or stationary. . Speed Control. 
Manufactured in ten sizes for 
fractional up to 40 horsepower drives. 


Write for Folder 860. 


Carter Gears Limited BRADFORD 3 YORKSHIRE ENGLAND 

















CASTINGS IN GREY IRON TO 
SPECIFICATION FOR THE EN- 
GINEERING INDUSTRY UP TO 
2 TONS INDIVIDUAL WEIGHT 














RENSHAW FOUNDRY 


LIMITED . | 
STAINES MIDDLESEX | Aas GN A 


Tel: STAines 4261 -3 — aan... \\\S4 
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VISCO Air Filters devour dust. 

Air filtration economics can be solved 

the VISCO way. Both types are simple, 
robust, reliable, efficient. 

The oil-wetted filters operate in such a way 
that collected dust in turn helps to collect 
further. Each cell has tremendous capacity 
and is easily cleaned. VISCO ‘ MV’ dry 
type filters are over 98%, efficient, 


Each unit will deal with up to 1,000 c.f.m. 


Throw-away filter elements are easily 
changed after several hundred hours 

active life. Full information from 

The VISCO ENGINEERING CO. LTD., 
STAFFORD ROAD, CROYDON. 


Telephone CROYDON 4181. 


VISG0 


Air Filters 


dae | 
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VISCO KM Oil Wetted Type 
Air Filter 








ViSCO MV Dry Type 
Air Filter Unit 
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Engineers and/or Section C, 
Classes—October to March. 


Communication Engineering. 


in craft and other subjects. 


LONDON COUNTY COUNCIL 


SOUTH EAST LONDON TECHNICAL COLLEGE 

Lewisham Way, 8.E.4. 

Principal: HUGH A. WARREN, M.Sc. (Eng.), M.LC.E., M.LStruct.E. 
SESSION 1960-61 


6 MONTHS’ FULL-TIME COURSE for Part III Institution of Electrical 
Institution of Mechanical Engineers. 


ENGINEERING SANDWICH COURSE 


Duration: 4 years, alternate weeks College and Works. 

Classes re-open on 12th September, 1960. 

Entry qualification: G.C.E. at Ordinary level in Mathematics, Science, 

English and one other subject, or Ist year National Certificate. 
TELECOMMUNICATIONS TECHNICIANS SANDWICH COURSE. 

Duration: 2 years, alternate six months. 
PART-TIME DAY AND EVENING CLASSES to the level of Ordinary 

and Higher National Certificates in Electrical Engineering, Mechanical 

Engineering and Applied Physics: also for City and Guilds examinations 


ENROLMENT—Week commencing 19th SEPTEMBER, 1960 
CLASSES COMMENCE Monday, 26th SEPTEMBER, 1960 
Prospectus obtainable from the Secretary of the College. 


(TID 1421/3) 


Mechanical or 


in Electrical, 


C.G.L.1. Final examination. 


C 896 











HATFIELD TECHNICAL COLLEGE 


Principal: Dr. W. A. J. CHAPMAN, 
M.Sc.(Eng.) 


A FULL TIME COURSE 
IN 


WORK STUDY 


will commence on 
OCTOBER 3RD, 1960 


Further details may be obtaned from 
THE REGISTRAR 
HATFIELD TECHNICAL COLLEGE 
HATFIELD 
HERTS, C 532 











ENGINEERING COURSES BY POST 
AM.ILMECH.E., CITY & GUILDS, 
many tical training courses in Mechani 
and E 
FREE Pros 
TEXT HO 
LONDON, 8.W. 


tus stating subject to I 


UNIVERSITY OF LONDON KING’S 
COLLEGE 
TUTORIAL STUDENTSHIP IN 
CHEMICAL ENGINEERING 


The College offers a TUTORIAL STU DENTSHIP 


in the DEPARTMENT OF CHEMICAL ENGI- 
NEERING. The value is £425 a year, with free 
tuition in King’s College, from Ist October, 1960. 
Applicants should have a good degree in Chemical 
Engineering, or a Post-Graduate Diploma, and will 
be expected to undertake research for a higher 
degree and to give assistance with classes, limited 
to six hours a week. Maximum tenure four years. 
Particulars and forms from the REGISTRAR, 
KING’S COLLEGE, STRAND, W.C.2, whom 
completed applications should reach not later than 
SEPTEMBER 16th. C 833 


NATIONAL COLLEGE FOR HEATING, 
VENTILATING, REFRIGERATION AND 
FAN ENGINEERING 


at 
BOROUGH POLYTECHNIC, 
BOROUGH ROAD, LONDON, 8.E.1. 
A course of Eight Lectures 


on 
TUBULAR HEAT 
TRANSFER EQUIPMENT 
Monday evenings, beginning 
24th OCTOBER, 1960. 


Application forms and further information from: 
FREDK. J. PACKER, Clerk to the Governors 
C 924 


WANTED 


SECOND HAND GAS OR ELECTRIC 
FURNACE, 123,000-164,000 BT U/ HR/36-48 KW, 
with minimum working space of 24 in. by 15 in. by 
7 ft. 6 in. to operate at 1,000 deg. C._—BOX C 913, 
Offices of ENGINEERING. 


For ‘Engineering’ Appointments Section, 


ETC., and | 
ical, Motor | 
trical work. No books to ee ee for | 
.C.8., INTER- 
SE, PARKGATE ROAD (DEPT. 420), 
11. G 890 


| 
| 
| 
| 
| 


| 
| 





CONSULTANTS & 
EXPERIMENTAL 
WORK 


EXPERIMENTAL 
and 
DEVELOPMENT WORK 
PROTOTYPES 


DESIGN, MANUFACTURE AND TEST 
SPECIAL PURPOSE MACHINES 
PRECISION ENGINEERING FROM SMALL 
SCIENTIFIC INSTRUMENTS TO 
MACHINES AND APPARATUS OF 
SEVERAL TONS 
OVER 30 YEARS EXPERIENCE 
A.1.D, AND A.R.B. APPROVED 


RESEARCH ENGINEERS LIMITED 


NORTHAMPTON GROVE, CANONBURY, N.1 
CAN 4244/5/6 G@ 878 


PLINT & PARTNERS LTD. 


Blakes Road, Wargrave, Berks. 
Tel: Wargrave 407 


MECHANICAL ENGINEERS 


investigate research blems 
and design and rae mre 
equipment for 


RESEARCH & DEVELOPMENT 
INSTR 


UCTION GQ 776 


TENDERS 


een 
NITROGEN FERTILISER PLANT FOR 
ANDHRA PRADESH—EXTENSION OF 
DUE DATE—OFFER OF CAPITAL 
PARTICIPATION INVITED 


With reference to the en that aj in the 
local press of 27th MAY 1500. ie hanes 
for the above project, the due date has been extended 
— 30th SEPTEMBER to 30th NOVEMBER, 


The Government of ANDHRA PRADESH would 
also desire to state, for information of prospective 
tenderers, that the Government would welcome 
tenders accompanied by offers of capital participa- 
tion in the Project. Tenders offering such part: 
ted to indicate the extent and terms 

C 927 





tion are req 
of pasticipation. 
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SOG 


HIGH DUTY LATE TYPE 
PLANERS — SHAPERS — 
SLOTTERS in Stock 


| 
| 
ATTRACTIVE PRICES 
PLANERS 
7 ft. by 4 ft. by 18 ft. STIRK “ VELO- | 
PLANE” Double Column, two toolheads || 
on cross-rail and one on each upright. } 
A.C./D.C. variable speed drive. 
ft. 9 in. by 4 ft. 11 in. by 13 ft. 2 in. | 
BILLETER & KLUNZ Double Column 
Type NDC/IT. 4,000 with two toolheads 
on cross rail and one on each upright. 
Heid-Vulkan electro-magnetic Reversing 
Clutch drive and 9-speed gearbox. 
ft. by 4 ft. by 10 ft. LIBERTY Openside 
Planer, 2 toolheads on crossrail and one 
sidehead. Multi-motor drive, main motor 
30 h.p. 
ft. by 4 ft. by 8 ft. SWIFT SUMMER- 
SKILL size 48M, double column, 2 tool- 
heads’on crossrail and one sidehead, Ward- | 
Leonard drive. | 
ft. 3in. by 3 ft. 3 in. by 13 ft. BERTHIEZ 
Type 9050 Double Column, planes both } 
' 
| 
| 


on 


- 


- 


ways, two toolheads on crossrail and one 
on each upright. Cutting speeds variable 
from 13 to 330 ft.p.min., ull electric drive 
415-v., 3-ph., 50-cy. Like new. 
TRAVERSING HEAD SHAPER 1 
32 in. BUTLER Double Head Type, with | 
four tables, two-motor drive, max. length 
of stroke 32 in., max. distance between 
centres of heads 7 ft. 3in., max. bed length 
12 ft. H.p. of motors each 20. 


SLOTTERS | 

16 in. BETTS-BRIDGFORD Heavy Duty, | 

table dia. 34 in., admits in dia. 70 in., 
h.p. motor 74. 

8 in. ORMEROD High Speed, table dia. 


18 in., admits in dia. 30 in., h.p. motor 4. 
All machines motorised 400 volts, 3 -phase, } 
50 cycles. } 


INSPECTION INVITED 
Full details from: 
SOAG MACHINE TOOLS LTD. 


Juxon Street, Lambeth, London, S.E.i1 | 
"Phone: RELiance 7201. | 
| 





ADVERTISEMENT 
RATES 


TRADE & TECHNICAL 
SECTION 


AGENCIES - ANNOUNCEMENTS 
BUSINESS OPPORTUNITIES 
EDUCATIONAL - PATENTS - PUBLICATIONS 
TENDERS 

CAPACITY - CONSULTANTS 
EXPERIMENTAL WORK 

FOR SALE OR HIRE 

SALES AND VALUATIONS - TO LET 
WANTED 


4s. per line (minimum charge 16s.) 
Single column inch rate 48s. 


Lines average 6 words —~ 12 lines to 
the inch. Box number: 2s. 


SERIES DISCOUNT—S5 per cent on 
6 insertions, 10 per cent on 13, {5 
per cent on 26 


DISPLAY AND 
layouts are accepted 


ILLUSTRATED 


COPY DATE-—first post Monday 


REDUCED RATES for quarter, half 
and full pages—apply to ‘Engin- 
eering’’ Dept. C.A., for full infor- 
mation, and details of advertisement 
layout service 





PELS 


a ponents 0 S10. 
ELS DOUBLE GEARED ALL STEEL 


POWER 


BESCO UNIVERSA 


yy y cory 6300 Ib. 
CRAIG & DONALD DEEP GAP GUILLOTINE 


approximately 11 tons. 
jou 


And at 
LANSDOWNE HOUSE, 41, WATER STREET, 











swings out for removal of trunk sections. With 
adjustable back gauge. Weight approximately 


6 tons. 

DOUBLE ENDED UNIVERSAL 
PUNCHING, SHEARING AND SECTION 
CROPPING MACHINE. Motorised for 
400/440/3/50 supply. Punches up to 1@ in. dia- 
meter by 1 in. thick. Depth of punch gap 24 in. 
Shears flat bars up to 1 in. thick. Crops rounds, 
tees, squares and angles in proportion. Weight 


DOUBLE ENDED ANGLE AND TEE 
IRON CROPPING MACHINE. Motorised 
for 400/3/50 supply. On turntable base for 
ssitioning in any direction. Crops angles 7 in. 
y 7 in. by } in. or 6 in. by 6 in. by § in. Tees 
64 in. by 64 in. by ~ in., on the square and on | 


the bevel. Weight a eo y 105 ewt. | 
OPERATE DOUBLE GEARED 

PLATE BENDING ROLLER. Motorised for | 
400/3/50 supply. Rollers grooved one end to 
accommodate wired edge sheets. Top roller 
bearing caps hinged for withdrawal of cylinders. 
Approximate capacity 3 ft. by 4% in. Diameter 
of rollers 42 in. Weight ap way 10 cwt. | 
t's ING BEAM FOLD- 

ING MACHINE. Capacity 6 ft. 2 in. by ¢ in. 
Clamping beam swings out for withdrawal of 
trunk sections. Folding beam adjustable for 
sharp and round bends. With adjustable stop 
for repetition bending and adjustable back gauge. 





SHEARING MACHINE. Motorised for 
440/3/50 supply. With automatic hold-down and 
adjustable back gauge. Capacity 14 ft. by ¢ in. 
Complete with three spare sets of blades. Weight 


N HANDS DOUBLE SIDED FRICTION 
SCREW PRESS. Motorised for 400-440/3/50 
supply. Pressure exerted approximately 60 tons. 
Maximum stroke 18 in. Between uprights 37% in. 
Tee slotted bed 36 in. by 46in. Weight approxi- 
mately 9} tons. 

Photographs of the above are available. 

Very favourable Hire Purchase terms can be 


obtained. 
MACHINE TOOLS, NEW AND USED, 
Of Every Description, Attractive Prices. 


F. J. EDWARDS LTD. 


359-361, EUSTON ROAD, LONDON, N.W.1 
EUSton 5000 Telex No. 24264 


BIRMINGHAM, 3. 











Telephone: Central 7606-8. G 876 


‘Grams: “ Sotoolsag,”’ London, 8.E.11 
G 383 | 
' 
| AOOG 
FROST POWER GEARED SWING ae LOW COST, HIGH QUALITY 
HIGH LIFT UNIVERSAL FOLDING | 
MACHINE. Motorised for 400-440/3/50 supply. LATHES 
Capacity 10 ft. by %& in. mild steel. Adjustable IN STOCK 
for sharp and round bends. Clamping beam IMMEDIATE DELIVERY 


CRAVEN 7 in. by 10 ft. Heavy Duty, 
All-geared Head. V-belt motor drive. 
Rapid power feed to saddle by separate 
motor. 4-way gap bed. Swing over bed 
54 in. Swing in gap 70 in. by 36 in. 
Swing over saddle 42in. 15 spindle speeds 
from 1.5 to 70r.p.m. Hp. motor 25. 

DEUTSCHLAND Is in. by 30 ft. Heavy 
Duty, with copy turning over full length. 
2 Saddles with compound tool slides. 
Power traverse to saddles and tail stock 
by separate motors. Roller bearing 
spindie. Feeds by threaded shaft. 3-shear 
bed. Swing over bed 36 in. Swing over 
slide 20 in. 24 spindle speeds. Hp. 
motor 68, 

LANG 18 in. by 7 ft. 3.5. & S8.C. Lathe, 
V-belt motor drive. Norton type bear- 
box, one saddle, swing over saddie 26 in.; 
six spindle speeda from 10.25-60 r.p.m.; 
h.p. motor 20. 

SCHIESS DEFRIES 15jin. by 16ft. Super- 
Express 8. & 5. Lathe, type YDE, motor 
drive with automatic controller, speed 
range from 20-600 r.p.m.; swing over bed 
34} in.; swing over saddle 22 in. 

CRAVEN 15}in. by 15ft. $.S. & S.C. All- 
geared head, V-belt motor drive; two 
saddies with geared taper turning attach- 
ments, swing over bed 31 in.; swing over 
saddle 22 in.; admits between centres 
26 ft.; 16 spindle speeds from 1.5-145 
oo oF h.p. motor 12}. 

SWIFT 12}in. by 6ft. L12 Gap Bed Lathe, 
V-belt motor drive, push button control. 
Swing over bed 24 in.; swing over saddle 
18 in.; swing in gap 45 in.; 1 spindle 
8 8 3.6-220 r.p.m.; h.p. motor 15. 

DEAN, SMITH & GRACE 30 in. by 
49 in. swing Surfacing and Boring Lathe 
Type 30/9 AN. Swing in gap 49 in. 
Distance spindie to turret face 45 in. 
16 spindle speeds from 3.19 to 343 r.p.m. 


H.p. motor 12. No screwcutting. 
ANDERSON 16 in. “ Vertimax ” Produc- 
tion Lathe, Type F.1953. Dia. chuck 


in. Speed range from 135 to 473 r.p.m. 
-p. motor 10. 
Most of the above machines are ready for 
delivery. 
rae open INVITED. 
us your enquiries. 
SOAG MACHINE TOOLS LTD. 


Juxon Lambeth, London, $.&.1/ 
: *Phone: RELiance 7201. 
Grams.: “ Sotoolsag, London, 8.B,11." 


C 929 





turn to the centre of editorial section. 














TRADE AND TECHNICAL 


CONTINUED. 


STEEL, ALUMINIV BRASS, 
AND OFFCUT, 10 ng 2 


SHEET 
Cash YAS a FOWLE, 
Ti LOUDOUN RDAD, NWS. MAI. 2711, ga. 


PATENTS 


“ BUFFALO FORGE ” SIZE 1 HORIZONTAL HOT AIR OR WATER VAPOUR TO THE 
SECTION ROLLING MACHINE for sale. 
Capacity angles, out, 2 in. by 2 in. by } in. 
Minimum diameter 20 in. Also bends angles leg in, 
flate on edge or on flat, rounds, squares. Arranged | 
motor drive 220/440/3/50.—F. J. | 
LIMITED, 359, EUSTON ROAD, LONDON, | toxpon we? 
N.W.1, or 41, WATER STREET, BIRMING-| ~~ eee 
HAM, 3. C 888 | 


BUSTION ENGINES” 





urther particulars may be obtained from MARKS 


AGENCIES 


'F YOU REQUIRE D.C. CURRENT AT) 
30 KV TO 40 KY PLEASE NOTE: FOR SALE,| *"" 
FERRANTI OIL COOLED TRANSFORMER | MANUFACTURERS OF MACHINERY OF 


RECTIFIER, input 400/1/50, output 20 kV to) ait TYPES, Agricultural Machinery and Imple- | 


40 kV at 375 mA, complete with controls and instru- | 
ments, suitable for electrostatic precipitation, etc. | —- teosl_Bugincs, Martins Bagines for Ssbing 


Unused, low ice. —L. SOLLO N, 
BEAUFORT STREET, MANCHESTER, 3. Phone please contact: 
BLA. 4571. C 905 - "7 ‘ 
| 8. M. AHMED & CO. LTD., 
| 15, GREAT TRINITY LANE, 
| LONDON, E.C.4. 
*Phone No.: CENtral 0075. 


CINCINNATI NO.5 HIGH POWER HORI.) 

ZONTAL MILLER. Table 83 in. by 21 in. 16/N ORTH 

speeds 16 to 443 r.p.m. Quick power traverse 50 in. | ORGANISATION having good connections with 

longitudinal, 15 in. cross, 21 in. vertical. Drive | Shipbuilders, Marine Engineers, Steel Manufac- 
| turers, Chemical Indust; 


H BEI AI ; (MACHINE TOOLS) LTD. ing Materials and Equipment. Manufacturers who 
2 | are interested should apply to BOX G 831, Offices 
ee LEEDS, 4. | of ENGINEERING, when advertiser will give serious 

. 63-7398. 


G 884 | consideration to their offers, 


DISMANTLERS 





For waged dismantling the 
MAYER, NEWMAN SYSTEM 
Scrap Iron & Steel Clearance 


MAYER, NEWMAN & CO. LTD. 
Arundel House, Arundel Street, London, W.C.2. 


Telephone: TEMple Bar 9711. G 850 














New (“row Books 


Elements of the Theory of Markov Processes and their 
Applications 
A. T. Bharucha-Reid 89s 


One of the McGraw-Hill Series in Probability and Statistics, this graduate-level text 
is the first book of its kind in any language. It introduces the theory of Markov 
processes and provides a very thorough coverage of their applications, including 
many results obtained by Hungarian, Polish, and Russian workers, not previously 
available in English. T is a formal treatment of mathematical models, based 
on the theory of Markov processes, which have been employed in many diverse areas. 


How to Chart Data 


Phil Carroll 58s 


In this up-to-date, enlarged revision of How to Chart Timestudy Data, the author 
demonstrates that the use of charts offers both an easy way to compute answers to 
business problems and a readily understandable form of presentation. This practical 
manual contains information on the solution of problems involving multi-variables, 
combining timestudies, laying out curves, analysing the curve family, checking 
dimension factors, combining equations in timestudy, and sifting out timestudy 
wastes. 


Fundamentals of Engineering Drawing 
Thomas E. French and Charles J. Vierck 58s 


This book consists of the first thirteen chapters of A Manual of Engineering Drawing 
for Students and Draughtsmen, ninth edition (McGraw-Hill, August-September 
1960, 66s). Engineering students will find a good coverage of the elements of 
i drawing, with the appendices from the longer book, but without the 
advanced or applied material necessary to the practising draughtsman. 


Management Decision Simulation A Non-computer 


Business Game 


Stanley Vance 29s 

Here is a demonstration of how students of administration can understand the 
complexities of industrial and business management by simulated participation 
The students are divided into two teams of unequal size representing competing 
companies and given information on their company’s assets, costs, etc. Management 
decisions are then made in an atmosphere simulating actual business conditions. 


McGraw-Hill Publishing Company Limited 
95 Farringdon Street London EC4 
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THE PROPRIETOR OF BRITISH PATENT | 
NO. 773115 for “MEANS FOR ADMITTING | 


INDUCTION SYSTEMS OF INTERNAL COM- | 
desires to enter into | 
negotiations with a firm or firms for the sale of | 
| the patent or for the grant of licences thereunder.— | 


; ¥ 
EDWARDS | 4wp CLERK, 57 and 58, LINCOLN’S INN FIELDS, | 
C903 | 


N interested in being represented by a | 
LT Dns reputable organisation in Pakistan on agency basis, | 


e912 | 
OF ENGLAND SALES | 


from 20 h.p. Motor 400/3/50. and Collieries, desires | 
r ‘ | FIRST CLASS AGENCIES for Heavy Engineer- | 





CHAPMAN & HALL 
A Selection of Recent Books 


PRINCIPLES OF ILLUMINATION 
by H. COTTON, M.B.E., D.Sc., M.LE.E. 75s. net 
A MANUAL OF FOUNDRY PRACTICE 
by J. LAING and R. T. ROLFE © 3rd Edition . 50s. net 


PRACTICAL DESIGN OF SHEET 
METAL STAMPINGS 
by F. STRASSER 50s. net 
REINFORCED CONCRETE DESIGN 
by T. J. BRAY 3rd Edition . 63s. net 
THE MANUFACTURE OF IRON AND 
STEEL — Volume 3: Steelworks Fuels, 
Furnaces, Refractories and Instruments 
by G. R. BASHFORTH, F..o. 


35s. net 


THE ARC DISCHARGE : Its Application 
to Power Control 

by H. DE B. KNIGHT 635. net 
ENCYCLOPAEDIA ON CATHODE-RAY 
OSCILLOSCOPES AND THEIR USES 


by J. F. Riper and S. D. USLAN 2nd Edition. 210s. net 





LONDON 


37 ESSEX STREET, 



































— ELEVANJA — 


FLAMEPROOF 
SOLENOIDS 


Groups I - II - III gases 
Pull 3 to 285 inch. lbs. 
Continuous rating 


A.C. single phase 
A.C. three phase 
D.C. up to 600 volts 


Suitable for operation in most 
hazardous & dusty atmospheres 


ELLISTON, EVANS & JACKSON LTD 
LONDON & BRIDGWATER 
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MASSIVE OR MIDDLEWEIGHT... 


For factory or warehouse. Huge mobile testing equipment, massive 
. trolleys, the lightest storage bin—all are gliding easily 

from place to place, moved with a minimum of effort. 
Industry is flowing smoothly, freely, efficiently— 
thanks to FLEXELLO, the largest manufacturer 
of castors in Europe. Made to the most rigid 
standards, to support weights from a few 
pounds to twenty tons, there’s a 
FLEXELLO castor from our vast 

range to cater for all requirements. 














~ Dobbie -MSInnes 
mill, b 


DESIGN NG ll 
ENGINE cl = — 
INDICATOR _ zy 


is a development of earlier types 
eee 
& 


di 


ably lighter parallel motion and 
DOBBIE McINNES LTD. 


recording drum, unit construc- 
tion and friction reduction. 
The principal results of these 

Nautical & Engine Room Instrument Makers 
57 BOTHWELL STREET, GLASGOW, C.2 
Also at SOUTH SHIELDS - LIVERPOOL - LONDON 


This castor was specially 
designed and produced for 

aluminium production and has a 
load capacity of from 10 to 12 tons. 








“44° SERIES CASTORS: 

A special series of Double 
Ball Bearing heavy 
medium duty castors, 
specially manufactured for 
export which have now 
become available for the 
home market. 


everything constant 
flows quality 
freely on castors 


For further particulars write for catalogue E 
FLEXELLO CASTORS «& WHEELS LTD., SLOUGH, BUCKS TEL : SLOUGH 24121 


For the highest standard of accuracy, : 
specify ... 


AcRATOR IC 


PRECISION TORQUE SPANNERS — 





improvements are larger and 
more accurate diagrams at 
higher engine speeds; repairs 
are simplified and the indicator 
is easier to use. 

The No. 4 indicator is fitted with spare 
cylinders and pistons of various cross- 
sectional areas. The indicator is suitable for 
Steam or Diesel work. 




































Sixteen models 





provide for loads up 
to 850 Ibs/ft 
Also Hydraulic Torque 












Generators for loads 
up to 3,000 Ibs/ft 








% Control torque application automatically ye Are unaffected by side loads 
% Make overloading impossible %* Give precision results with unskilled labour 


% Do not depend on the vision, care or skill 4 Retain their accuracy for long periods of 


of the operator for their accuracy continuous use without attention 


Some leading users of “ACRATORK” equipment 


Sir W. G. Armstrong Whitworth Aircraft Ltd. - British Overseas Airways 
Corporation - British European Airways Corporation - Bristol Aircraft Limited 
The British Thomson-Houston Company Ltd. - The De Havilland Aircraft 


Company Ltd - The English Electric Company Ltd. - Ferranti Ltd. - The General 
Electric Company Led. - Girling Ltd. - Hawker Aircraft Ltd. - Humber Led. 
Imperial Chemical Industries Ltd. - Marconi’s Wireless Telegraph Company Ltd. 
Ministry of Supply - National Coal Board - F. Perkins Ltd. - The Plessey Company 
Ltd. - Rolls Royce Ltd. - A. V. Roe & Company Ltd. - The Royal Air Force 
S. Smith & Sons (England) Led. - Standard Telephones & Cables Ltd. - United 
Kingdom Atomic Energy Authority - Vauxhall Motors Ltd. - Vickers-Armstrongs 
(Aircraft) Ltd. 


World Distributors 


CORY BROTHERS & CO LTD 
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Pegiers 
CHECK VALVES 


HIGH QUALITY / LOW PRICE 


Designed for working pressures up to 150 Ib. p.s.i., Peglers 
gunmetal check valves are available in a wide range of 
types and sizes. All are fully tested hydraulically. 

Such outstanding quality at a low price is the result of a 
long tradition of careful craftsmanship allied to modern 
production techniques. 





106GA HORIZONTAL or VERTICAL CHECK VALVE 1043 FLANGED HORIZONTAL CHECK VALVE 


Lifting type. Prong-type metal 
valves. Sizes }*-2”. Flanged to 
BST ‘E’ as standard or BST 
*F’ on request. 


Swinging type. Sizes ?’-2” — 

Female ends tapped BSPT 

Illustration shows part of two complete trains used to deliver (taper) BS21 2 >. Semiate 
ends tapped BSPT (par) BS84. 


‘ 1060 VERTICAL CHECK VALVE 
con F aG Ol ‘ al 5 aaa Sizes }"-2"— Female ends 
eee. tapped BSPT (taper) 


BS21. 24” and 3” Female 


1039 HORIZONTAL CHECK VALVE 


Lifting type. Prong-type 
metal valve. Sizes }”- 2” 
—Female ends tapped 
BSPT (taper) BS21. 
23”-4”"— Female ends 
tapped BSPT (par) 

BS84. 


= fa" as ends tapped BSPT 


In the face of keen worldwide competition, Summersons obtained a contract 

from the State Railways of Thailand comprising 115 turnouts angle 1 in 10, 

complete with over-riding switches and cast manganese vee pieces, also 

seven diamond fixed crossings, angle 1 in 10, including two acute crossings with 

cast steel vees and two obtuse crossings. Ancillary ee was also Worth Noting 
supplied. Gegl I. Ss Peglers for all gunmetal 


Good designing was a deciding factor, and Summersons 120 years of experience ; valves and cocks on air, 
; , Limited water, oil and steam ser- 


of designing, manufacturing and laying railway track stood them in good | . te . ; 
stead. Write for a copy of Summersons Book of Railway Sidings. é es <A yieesassin vices. Write for catalogua 
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THOMAS SUMMERSON & SONS, LTD., MOWDEN HALL, DARLINGTON PEGLERS LIMITED DEPT — * BELMONT WORKS - DONCASTER 
‘ md RMINGHAM OFFICE 


DARLINGTON 5226 28/32 THORP STREET BIRMINGHAM 3 


| LONDON OFFICE AND WAREHOUSE: 
SE Sa a PRESTEX HOUSE - MARSHALSEA ROAD) S.E.ltoasti7 
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ROTARY COMPRESSORS 
AND VACUUM PUMPS 


GIVE SERVICE FOR TO-DAY, FOR TO-MORROW 
AND FOR YEARS AHEAD 


BRGSES4 HOLLAND /SLM = BE 








A perfect seal in a matter of seconds 


For temporary pipe lines ‘Unicone’ 
instantaneous joints are recommended. Com- 
prising two parts only, they fasten with a 
“snap” ensuring a perfect seal in a matter 
of seconds. 

For permanent or semi-permanent pipe 
lines, ‘Unicone’ bolted type joints are 
usually employed and can be assembled far 
more quickly than any other flexible joint 
giving positive anchorage. 


‘UNICONE’ 


Flexible Joints for Pipelines 


leakproof.cafe, reliable 


THE UNICONE CO., LIMITED 
RUTHERGLEN, GLASGCW SCOTLAND 





The Compressor House at Britannia Iron & Steel Works, 
| Bedford, equipped entirely with HOLLAND/SLM rotary 
compressors, in constant service for over twenty-five years 


| The B. A. Holland 
Engineering Co. Ltd. 


LINDO LODGE, STANLEY AVENUE, 
CHESHAM, BUCKS, 


Telephone: Chesham 8406/8 Telegrams: Picturable, Chesham Works: Slough, Bucks, 

















Flying Colours for BARIMAR 
‘ScFlying Squads’? 


A ticklish -On-the-Spot” 
BARIMAR Scientifie Welding 
Repair 
One of Barimar’s ‘*‘ Fiying Squads ”’, by responding promptly 
to an S.O.S. call, saved the owners of this Cold Heading 
Machine Thousands of Pounds in lost production, 


plus the enormous cost of a new machine. 

The machine belongs to a firm of manufacturers in the Midlands who make parts 
for the Motor and Engineering trades and when it broke down production came 
to a complete standstill. The breakage was of a vital lug right inside the casting, put the 25-ton 
casting out of action, and to make matters worse, this broken lug was in an almost un-get-at-able 
position. The welding could only be done through a “ well” in the top of the casting. It was a 
very awkward job in every sense of the word. 






The broken lug was right inside the 25-ton Cold Heading 
Machine, but Barimar Scientific Welding Experts repaired 
this almost un-get-at-able damage, and Barimar guaranteed 
the job. 


To have moved the machine to the Barimar Works in London would have been out of the 

question. So a Barimar “* Welding Squad "’ carried out the welding on the spot. The 

welding experts had to take it in turns because of the cramped position in which they had 

POSTSCRIPT: to work. The job was put through with the minimum of dismantling and completed in 
record time. 

Not only had the welding to be good, it had to be strong and it had to be of the highest precision. Not only had this welded, reinforced new lug to withstand 

tremendous strain, but the satisfactory working of the machine depended absolutely on the hair’s breadth accuracy of the lug’s position. 


! 
| 
: | 
The owners gratefully | 
write to Barimar say- ; 
ing “The repaired , Brits 
I ‘ standin up | The cash saving to the owners was immense, and, in addition to the saving of precious time, they have full confidence in the machine, because this 
Nell us 1 th wa iP j “on-the-spot” repair was fully covered by the Barimar Money-back guarantee. 
well anc ée macnine , 
is functioning ; 
splendidly.” \ 
| 
| 
| 
i 


This was a Barimar Scientific 
Welding Repair carried out 


ALL BROKEN PARTS that are transportable must be sent CARRIAGE PAID or delivered to 
the nearest Barimar Branch address. Please remove all fittings and post letter advising dispatch. 
pooned it is impossible to transport the damaged machinery, Barimar experts will operate ON THE 
S. : 


by one of their “ Flying 


Squads.” Barimar House, BRANCH ADDRESSES: 
is dss die ben a st babes a elo | RIMA erborough BIRMINGHAM, 12: 116-117, Charles H St. Tel.: Midland 2696 
22 ‘24, Pet : ? Road, NEWCASTLE UPON TYNE, 1: 64-66, The Close. Tel 21053 
LTD. FULHAM, LONDON, S.W.6 GLASGOW, C.2: 134, West George Lane. Tel.: Central 4709. 
Telephones: RENown 2147-2148. (Night) 2148. Telegrams: ‘“ Bariquamar, London, S.W.6” 


alee ee eae eee ll ee tee | 



































THE WORLD’S SCIENTIFIC WELDING ENGINEERS 
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LOCOMOTIVE SERVICING 
JACKS 








BRITISH 
RAILWAYS 
MODERNISATION 


Matterson Limited 
20 ton electric 
screw jacks have 
been chosen for the 
NEW LONGSIGHT 
DEPOT ON THE 
MANCHESTER— 
CREWE LINE 








aol Ff CKrS OFF THE MODERN NAME FOR CRANES 


MATTERSON LIMITED SHAWCLOUGH ROCHDALE TEL: ROCHDALE 49321 


P3345 
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the applications of Ermeto 
high pressure couplings 
are practically unlimited 


Ermeto high pressure couplings are specified by 
many leading manufacturers because of 
their proven reliability under arduous conditions. They are 
available in mild and stainless steel, brass and aluminium alloy. 
Couplings, valves and flexible hose are supplied in 
a wide range of standard fittings. Non-standard 
fittings can also be made to meet your specifications. 
Technical information and our illustrated catalogue 
are freely available on request. 





BRITISH ERMETO CORPORATION LTD 


E R ia | E i '@) HARGRAVE ROAD - MAIDENHEAD - BERKS - TELEPHONE: MAIDENHEAD 5108 


A member of the ALENCO Grovo of Companies 
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GONVEYOR- ELEVATOR 6° 


BULL BRIDGE WORKS 
Telephone No. 2773 
Accrington, Lancashire Senpries *iineapin* eotegien 


SPIRAL CONVEYORS, 
BUCKET ELEVATORS, Etc. 


makers of 


| Marine and Land 


Engine Forgings 


Black wt ee ee Propeller Shafts 
Rougb Turned oe = * & Complete with 
Finished Complete Be E oF |* Se | Gunmetal Liners 


TELEPHONE: DYSART 5467/8 


The FIFE FORGE COMPANY Ltd GRAMS: “FIFE FORGE” KIRKCALDY 








Footmen are aloof to Bennett’s gloves — 
but they're vital for jobs 
‘on hand’ 


A wide range of quality industrial Gloves, Mitts, Aprons and 
Clothing in leather, rubber, asbestos, plastic and various fabric 
materials are made and stocked for all trades and processes. 
Technical Representatives are available for consultation in all 
parts of the British Isles at short notice. 


BENNETT'S 
INDUSTRIAL GLOVES 


H. G. BENNETT & CO. (Gloves) LTD. ~- Industrial Glove Specialists - LIVERPOOL 23 - GREat Crosby 3996/7 
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‘TERYLENE’-reinforced V-belts last 


Resistance to 


e ERYL 


Polyester 


ee 





ENE’ 


S 


Fibre 





up to three times as long 
as standard belts 


Users all over the country are finding that ‘Terylene’ 
premium V-belts are one of the most exciting and significant 
developments in power transmission for years. They save 
money, maintenance, and production time, and often the 
number of standard belts in use can be replaced by fewer 
‘Terylene’ premium belts. 





and are very hard-wearing 


In addition to their unusually long life, ‘Terylene’ premium 
V-belts offer the following advantages: 

oil 

heat 

static electricity 

flex 

rot 

stretch and slip in use 


shock loading 
moisture (which means greater dimensional stability in storage) 


Send for our leaflet about ‘Terylene’ premium V-belts, 
and for any special information, to I.C.I., Fibres Division, 


Harrogate, Yorkshire. 


‘Terylene’ is the trademark for the polyester fibre made by 
IMPERIAL CHEMIC4!: INDUSTRIES LIMITED, LONDON TES 9 
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for... 


THE MICRO-PAK BY-PASS OIL FILTER for large stationary 
diesel engines, locos, marine engines, etc., has been developed by 
Stream-Line Filters Ltd. for use with detergent oils. (Where straight 
mineral oil is still employed the Stream-Line Edge Filter is the 
universally accepted filtration equipment). 

This by-pass filter fulfils the vital function of removing ultra-fine 
peptised carbonaceous matter which tends to clog and impair the 
efficiency of the full-flow filter. 

The life of the oil, engine, and full-flow filter element is considerably 
extended by the use of the Micro-Pak. It is economical, easily installed 
and easily serviced. The filtering element consists of low cost, expend- 


steel, gunmetal or C.I. Ss: BEIE nn rcmrareigeny onal va ; 
, | an able cartridges of lintless, acid resistant, cellulose material, giving the 
GLOBE or GATE VALVES 7. Be. best filtration efficiency that can be associated with a sustained, 


adequate flow rate, together with high capacity for retained solids and, 





or eee ie i ae } ; therefore, long cartridge life. 


CONSTANT 
FLOW UNIT 


io sae FILTER 
al a 


¥.9 Qf Furer 
A_ SERVICING 


K : INDICATOR 
aI) {OrTIONAL 


RSD extaay 





gaeand (ee saat ted, The Micro-Pak is available 
VELAN STEAM TRAPS eo 24 |: pape, in a range of capacities, with 
} : J centre-bolt or multi-bolt 
POR Oy a ae head, and either heated or 
unheated. 
The multi-bolt unheated 
model is illustrated in cut- 
away form. 





PLEASE WRITE FOR 
DESCRIPTIVE FOLDER 
No. W1023. 














CONVERSION KIT. Stream-Line can supply Conversion 
Kits for adapting existing ‘P’ Type filters to Micro-Pak 
operation. Please write for explanatory leaflet. 


Diesel and Battery Locos 
@ fer underground working. STREAM-LINE FILTERS LTD. HENLEY PARK, NORMANDY, NR. GUILDFORD, SURREY 


HUDSWELL, CLARKE Telephones: Normandy (Surrey) 3311-3 Telegrams: Edgefilt, Guilford. 
A member of the VOKES Group with worid- wide representation. 


& COMPANY LIMITED me eee Why use V-Blocks when you can now buy 


© Bailway Foundry, Leeds, 10 c “ ‘B’ (att) BLOCKS 


Lewpeon errics : 
14 Hewiek Place ° 
Vietorie Street, 8.W.1 Ke. accurate—versatile 
wmarnens : Vistesia 6986 tiie The “B’’ BLOCK is a new supporting stand for cylindrical components made to an 
accuracy of + 0.0002 in. and sold at a very competitive price. 

Each block will accommodate a wide range of diameters and 
two different angles of contact are provided on each block so 
that lobing can always be detected. 

Components are supported on four highly polished contact 
; : faces which give a much larger bearing area than 
THE . Wii... a Vee block with the unavoidable inaccuracy and 

y Pits rough surface texture. 


NEWBURY 


DIESEL Co. Ltd. 


NEWBURY - ENGLAND 














For | ee 
| Model B without clamp Model BB including clamp 
MARINE (for use in upright position) (can be used on any side) 
Size Ball d ia. ¥ Per Pair Order No. Per Pair 
£4.18.0. £8.10.0. 


DIESEL ENGINES : ae £23. 50. £34. 50. 
UP TO 1600 H.P. RUBERT & CO. LTD. 


| DEMmuNGs ROAD, COUNCILLOR LANE, CHEADLE, CHESHIRE 
Telephones: Gatley 5855, 6058 
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FOR RELIABILITY AND LONG LIFE — 












it must be 
WAX-CHARGED COOLANT 
THERMOSTATS 
HEAVY DUTY 
TEMPERATURE AND 
PRESSURE SWITCHES 


PRESSURE RELIEF 
VALVES 


SEAMLESS METALLIC BELLOWS 


Every Veddinglon product is backed 


by 30 years experience 


Ask for full technical details or call our Advisory Service 


P. W. BAKER & SONS (SALES) LTD.,  racktess crano owvision 


TEDDINGTON WORKS, SUNBURY-ON-THAMES, MIDDX. TEL: SUNBURY-ON-THAMES 456 
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We cannot deal with sheep or goats, but 


the ‘Supreme Vortex’ pipe line separator 
is unsurpassed for separating aac 


Moisture and oil drops from compressed air 
Moisture from steam 


Dirt particles from gases 


Care ers 
SEPARATOR DIVISION 


J. H. CARRUTHERS & CO. LTD., 


COLLEGE MILTON, EAST KILBRIDE, GLASGOW. 
Telephone: East Kilbride 2059! 


Telegrams: ‘Hoisting’ East Kilbride 
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AT YOUR SERVICE 


The most modern facilities in the 
making and manipulation of the 
very largest forgings for power 
station rotors and very large steel 
rolls are available at Firth Brown. 
Firth Brown research, technical and 
works facilities are second to none 
and, in particular, their modern 
heat-treatment furnaces have ample 
capacity for the longest and heaviest 


steel forgings called for today. 


BRO 


ALLOY STEELMAKERS - FORGEMASTERS - STEEL FOUNDERS - HEAVY ENGINEERS 


THOS. FIRTH & JOHN BROWN LIMITED + SHEFFIELD 


ENGLAND 
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With rising production costs it’s hardly likely. The people to see are Spencer-Bonecourt-Clarkson 
who for over forty years have been experts in waste heat recovery for steam raising in a wide 
range of industries. In addition to fire-tube boilers, S-B-C now also supply water-tube boilers. 

The vigorous approach of S-B-C technicians leads them into many fields of enquiry. They are 
experts on latent cooling techniques as applied to door frames and other parts of open hearth 
furnaces, and to the skids of reheating furnaces. Keeping abreast of the latest developments 

in the Steel and other industries, a team of S-B-C engineers recently toured Germany and other 
continental countries to inspect the newest techniques. 

S-B-C are the people best equipped to advise you and to act for you in the recovery of waste 
heat. Write or ‘phone today—time spent now can save you pounds for years to come. 


SPENCER-BONECOURT-CLARKSON LTD Leaders in Waste Heat Recovery 


A subsidiary company of Babcock & Wilcox Lid. 
28 EASTON STREET - LONDON - W.C.1 - Telephone: Terminus 7466 
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CWR Wafer Butterfly Valves, designed by the 

W. S. Rockwell Co., in the United States, are now 
being manufactured to a common standard in the 
U.K., France, Holland and South Africa as well 

as by the Rockwell organisation in the U.S. and 
Canada. Spare parts and service can be provided 
by any of the manufacturing companies with 
guaranteed standardisation. This is an inter- 
national link-up with tremendous advantages for 


marine, water, chemical and civil engineers. 


For full information on installation and operating 


advantages, range of sizes, and prices, please 
contact any of the manufacturers:— 


UNITED STATES 
W. S. ROCKWELL CO., FAIRFIELD, CONNECTICUT 


UNITED KINGDOM 


COCKBURNS LTD., CARDONALD, GLASGOW, S.W.| 
WEIR VALVES LTD., QUEENSLIE ESTATE, GLASGOW, E.2 


FRANCE 
ATELIERS ET CHANTIERS DE BRETAGNE, PARIS & NANTES 


HOLLAND 
COCKBURNS, (NEDERLAND) N.V., SCHIEDAM 


SOUTH AFRICA 
1.E.S. ENGINEERING CO., LTD., JOHANNESBURG 





A CWR valves wa fit B.S.10. table E & F, A.S.Al 125. 
tale ie Oh) pu—solG Pam ol F- Cale -morelalal-readlolal— 
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33,600 lbs Pressure 
for only £325 Cash! © 
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ii ‘To a chap like me-— ™ 


and I'm proud of my work—my pencil's 
my living. 
The pencils | use have to stand up to fast 
hard work, their grading’s got to 
| be absolutely spot on — not almost 
or nearly but bang on the dot every 
time. 
The leads must hold their points 
| and flow smoothly throughout a long line — 
no crumbling or ‘clinkers' mark you! — 
and if | erase a line it must go cleanly - 
there’s no ‘furrow’ left in my paper 
so you won't find ghost lines in prints 
made off my drawings. As a matter of 
fact you can tell from a print when it is 
my drawing — the print’s always first class "’. 














‘What pencils do | use?” 


“Venus drawing pencils of course, the ones 


with the crackle finish !— how else — Value for a Remarkable Machine. 
do you think | keep my high standard ?" | This 15 Ton Hydraulic Press gives this huge 
pressure at a touch of the hand. An adjustable 


Pressure Valve gives Complete Control for both the 
wea down and return stroke are under hydraulic power. 
‘ iif | The Worktable is 12’x14’x23" with Daylight at 153’, 

] (a ty U S Throat 8} and Stroke 8’. The free travel Stroke is down 


in 3 secs. and returns in 2 secs. The size is 21" x 34’ x6'6” 











7 DRAWING high and still weighs only 11 cwts. 3 qrs. 
PENCILS A Remarkable “‘buy”’ at the ex works price of £325. 


TP It Tk, O) 7 





% VENUS Drawing Pencils are made in 17 accurate 





grades from 9H to 6B. 
PILOT WORKS LTD., LONDON OFFICE 
Manchester Road, Bolton. 3 Southampton Place, W.C.1 
Tel: Bolton 5545 Tel; CHA $130 





THE VENUS PENCIL CO., LTD., LOWER CLAPTON ROAD, LONDON, £5. 
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Where 
there 
are 
trains 
there 


are 
OSCOWANS 
SHELDON 


Cranes... 


. 


—hLILL TTP PP 


v 


ftwas 





and equipment for the handling of 

rolling stock, cantainers, piece and bulk goods 

Cowans Sheldon—a name recognised as specialist crane-makers for 
every industry—manufacture a wide range of cranes and equipment for 


railways, locomotive erection and repair shops etc., all over the world. 


DIESEL & STEAM BREAKDOWN CRANES - DIESEL RAIL CRANES 
LOCOMOTIVE & WAGON TURNTABLES - LOCOMOTIVE, CARRIAGE AND WAGON 


TRAVERSERS - GOLIATH CRANES - WHEEL DROPS & CAPSTANS 


08 OR" 7-4 Bees oe POR 


COWANS SHELDON & CO LTD 


CARLISLE ENGLAND TELEPHONE: CARLISLE 24196-7 
London Office: AFRICA HOUSE KINGSWAY W.C.2. Telephone: HOLborn 0265 
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_| Vehicle manufacturers now reduce 


WEIGHT AND COSTS 











with 
LARGER PRESSURE DIE CASTINGS 


Our new range of Pressure Die Casting machines up to 1,200 tons can produce precision castings in quantity up 
to a maximum area of 265 sq. ins. with weights of 110 lb. in zinc or 44 Ib. in aluminium alloy. The reduced 
machining costs and better weight ratios are readily appreciated by vehicle manufacturers . . . would they not 


interest you also? 


West Yorkshire Foundries Ltd 


SAYNER LANE. LEEDS 10 London Office: 
Phone: Leeds 29466 HANOVER HOUSE, HANOVER SQ. W./ 
Phone: MAY fair 856! 


CAST WELL AND TRUE 
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- RENOLD hal 
ae and the motorways 





rn motorwa built by machine 
The ee orey ts De, Bye achines for London—Birmingham Motorway 


r ' Broughton flyover. 
machines. Renold chains play their part from ne 
beginning to end —in the quarrying and preparation 


of the raw materials, in the c 


sitting and building of 
the motorway itself and finally, in the timing drives 


of the vehicles running on them. 


Renold chains are everywhere, 


RENOLD CHAINS LIMITED «© MANCHESTER 
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[never knew | 
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They do! Colt have a ventilator, natural or powered, to meet every kind of problem—including a 
range of high powered ventilators such as the Upward Discharge unit shown here. Let the Colt 
Ventilation Service advise you. Powered or natural, or a combination of both—the Colt engineer 
will tell you which system is best and most economical for you. Send for a manual to Dept.37 


The power behind natural ventilation and 
naturally behind powered ventilation too’ 


COI.T VENTILATION LIMITED - SURBITON - SURREY - TEL: ELMBRIDGE nou Sy ”, 


VISIT OUR STAND D.46 AT THE FACTORY EQUIPMENT EXHIBITION. 
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CATALOGUE 
ON REQUEST 


Tabes anal Fitings 


SMALL = 
COPPER TUBE ee 
SOFT IN 25 FT. COILS = 
HALF HARD IN LENGTHS 


te NYLON TUBE 


IN SO FT. COILS 


te MALLEABLE FITTINGS (CRANE) 
+ VALVES (CAST IRON & BRONZE) 
se WROUGHT FITTINGS 
+k FLANGES 
x COPPER FITTINGS 
+ “ENOTS” PNEUMATICS 
%& FABRICATED PIPE WORK 


CE. KIDD & SON LTD. 


1S RUPERT ST. BRISTOL I. TEL. 27594 PBx 
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Avoid Bearing Breakdowns Use 


‘AUCHTERLONIE’ 


PLUMMER BLOCKS and FLANGE UNITS 
permanently sealed and lubricated for trouble-free heavy- 


duty service. 





The “‘Auchterlonie”” M.A.C. Plummer 
Block is fitted with double-row Sself- 
aligning adapter ball bearings. 





This “ Auchterlonie” M.A.C. Flange 
Unit is a noteworthy advance in design. 
It is easily mounted, completely sealed 
to retain lubricant and exclude dust, 
and incorporates standard double-row, 
self-aligning ball bearings. 








Reliable Automation 


BY PNEUMATICS, MEANS 


Write for Transmission Catalogue T.3 to: 


CHAS. AUCHTERLONIE & COMPANY LIMITED 
32. STATION RD.. NEW SOUTHGATE, LONDON, N.I1. Te! - ENTerprise 6222/7132 


The “Auchterlonie’” WEB Pattern 
Plummer Block has standard double- 
row self-aligning ball bearings and is 
fitted with either Cork sealing washers 
or synthetic Rubber oil seals. 


The new “ Auchterlonie” S.P. Pium- 
mer Block fitted with standard double- 
row, self-aligning ball bearings and 
special oil-retaining, dirt-excluding 
seals. Its unique design obviates dis- 
mantling before fitting. 


A COMPLETE RANGE OF BALL AND ROLLER BEARINGS, BLOCKS AND FLANGES, 
FOR IMMEDIATE DELIVERY AT COMPETITIVE PRICES ALWAYS IN STOCK 


Illustrated above is a ‘‘Ponticrat’” Bottle Crating Machine 
manufactured by Messrs. H. Pontifex & Sons Ltd., Birmingham, 


ROSS 
AIR CONTROL VALVES 


SEND NOW FOR CATALOGUES FROM ;_ 


THE WELLMAN SMITH OWEN 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 


equipped throughout with Ross Air Control Valves. 
pneumatically operated machine can load bottles into crates 
at the rate of 24,000 bottles per hour. 







ENGINEERING CORPORATION 


WORKS: DARLASTON, 








This 





LTD 
& BELFAST. 





South Staffs, 
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BETTER-THAN-EVER THERMAL 
AND MECHANICAL RATINGS ! 


LESS COST AND SIZE 
PER HORSE POWER ! 





NOW FAN COOLING ON 
SMALL ADAPTABLE’ UNITS 








See the VE | 


RADICON Worm Reducers 


and get all the performance figures at a special EXHIBIT! ON 
at Mayfairia Rooms, Bryanston St., London, W.1 


from 19th to 23rd September inclusive, from 10 a.m. 


Buffet - Film Show The Exhibition will later move to Harrogate 


DAVID BROWN 
ar va 


THE DAVID BROWN CORPORATION (SALES) LIMITED 
RADICON DIVISION * PARK WORKS + HUDDERSFIELD +: TELEPHONE: 3500 


OA/ 6428 
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Beaver ball splines, over 90% efficient, 
operate at -55°C to 450°C and over... 





. RACEWAYS ON SHAFT 


: ... ANOTHER 
ENGINEERING ADVANCE 


FROM BRISTOL SIDDELEY 


Beaver splines have been proved as the most efficient method of 


Bristol Siddeley Engines Limited produce Beaver* ball splines. 
minimising friction when high torsional and bending loads are 


These ball splines achieve a minimum efficiency of 90°% and they 





can operate within a temperature range of —55° C to over 450° C. 
Machined and ground to the highest standards of precision, 
ft Beaver ball splines are much more efficient in operation than 


conventional splines. They substitute a recirculating stream of 


precision-ground balls, rolling along specially contoured grooves, 
for the solid key and keyway. This arrangement reduces friction 
to a minimum when the spline assembly is subjected to linear, 
torque and bending loads. It also gives optimum smoothness and a 
very fine degree of positioning accuracy. When compared to con- 
ventional spline mechanisms, Beaver ball splines require a much 
smaller power source; provide a predictable operation life; need 
much less maintenance; and give long, trouble-free operation. 


Basic design application analysis 

Bristol Siddeley engineers make an exhaustive analysis of each 
specification and each unit is specially designed for its particular 
application. For Beaver splines can be made with angular pre- 
loading, with multiple circuits, and with telescopic extensions. 


ee 


Tm 


APRA AOOODERS IPO HEI ee rere 





imposed during linear movement in many engineering applica- 
tions. They have been designed already with rated operating 
torque capacities of 50,000 lb/in (200,000 Ib/in maximum static 
torque) but the maximum potential operating torque is, in most 
cases, limited only by the requirement. 


-——— 





Bristol Siddeley Beaver ball screws 
reduce the power required for actuation by as much as 80%. 
By eliminating backlash, with pre-loading, they give precise 
control over very small increments of motion when con- 
verting rotary drive into linear output. 











*Complete technical and manufacturing co-operation with Beaver Pre- 
cision Products Inc, Detroit. 

For further information please write to: J. B. Starky, Sales 
Manager (Beaver Products Division), Bristol Siddeley Engines 
Limited, PO Box 17, Coventry, England. 


BRISTOL SIDDELEY ENGINES LIMITED 
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‘QUICKBINDE’ AND 
PERMANENT-BINDING CASES 


Left: the improved “ Quickbinde”’, finished 
in dark green with washable covers. 
Lettering blocked in silver. Takes one 
volume of “ Engineering ” editorial pages 
or six issues complete with advertisements. 
Pages secured by three spring clips. Price 
18s. 6d. post paid. Pair of levers (for first 
binder only) 9d. extra. 


Right: the permanent-binding case for a 
volume of editorial pages. Finished dark 
green in washable durable material; 
lettering, volume number and months, and 
year blocked in silver. Prices: one case 
17s. 6d. post paid; supplying one case and 
binding your pages 52s. 6d. post paid. 
When ordering, please specify volume 
number and dates. 

Orders and remittances to ‘ Engineering’ 
36 Bedford Street, London, W.C.2. 
(telephone : TEMple Bar 3663) 
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* Save idle machine time 
* Increase output per machine 
* Minimise setting errors 


* Increase accuracy , 
te 


* Speed operator training D 
DIMENSION 


INDICATORS 


Workpiece dimensions read 


Send for full technical details a 
off directly to O01" or ‘O1 min 


English Numbering Machines Ltd 
Dept. 7K - QUEENSWAY - ENFIELD - MIDDLESEX - Tel. HOWard 2611 (5 lines) - Telegrams: Numgravco, Enfield 





No. 18. KETTLE TORCH LAMP. Capacity 3 pints paraffin 


i for 

ALUMINIUM 
RE-MELTING 
FURNACES 


THE GUIDING LIGHT ON A GLOOMY NIGHT. 
No. 18A. TRENCH LAMP, 5 pints capacity 


Also makers of Wells Waste Oil Filters, Oil 
Storage Cabinets, Barrel Pours, Lathe Drip 
Cans, Portable Industrial Oil Heaters, Lime 
Spraying Machines and Spray Guns. 


A. C. WELLS & CO. LTD. 
MOUNT STREET, HYDE, CHESHIRE 
Telephone HYDE 2953 Telegrams UNBREAKABLE HYDE 









PRIEST FURNACES LIMITED 
LONGLANDS - MIDDLESBROUGH 
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ocgedel SREAVELL” 


FOR EFFICIENCY AND RELIABILITY, 


RECIPROCATING COMPRESSORS 
ROTARY COMPRESSORS 
TURBO COMPRESSORS 


PRESSURES FROM 


1 TO 10,000 


LBS. PER SQ. INCH 
FOR 


AIR, HYDROGEN, 
OXYGEN, NITROGEN 


AND OTHER 
GASES 


REAVELL & CO. LTD 


IPSWICH ENGLAND 











Telegrams : Reavell, Ipswich. Telephone No. Ipswich 56124 (3 lines) 








































































































RANGE OF QUALITIES 
Steels in the carbon range 0-°08—0°85% 
Case — Hardening Steels 
Free Cutting Steels 
Low Alloy Steels 
RANGE OF cbesstoatecsb 
6) ae ey oe squa _ ards 
























































THE PARK GATE IRON & STEEL oslo LIMITED sid ital 


A ® Company TELEPHONE: ROTHERHAM 2141 (15 tines) TELEGRAMS: YORKSHIRE, PARKGATE, YORKS. TELEX 5 
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HYDRAULIC CIRCUITS | 





can be bought 
in a package ! 


THE ARMSTRONG HYDRAULIC ACTUATOR 


The Armstrong Hydraulic Actuator enables you to install 
first-class hydraulic circuits in the easiest and most economical 
way in the world. 


You can select a combination of the various types of Armstrong 
Actuator units to suit your individual requirements. Efficient 
assembly requires only elementary engineering knowledge, 
simple instructions are provided and stock embodiment items 
supplied. 


An Armstrong Actuator does away with the need for heavy 
or complicated linkages and gives none of the troubles that 
tend to crop up with links, levers or cams. Once installed 
and charged, it will function for as long as the machine or 
structure in which it is embodied—smoothly and efficiently. 
This bold new conception of hydraulic control has behind it 
the vast experience gained by the Armstrong Patents Company 
Limited of Beverley. They alone, because of their unique 
position in the field of hydraulic engineering, are able to offer 
Actuators of this quality at the price. 


Armstrong “ Off-the-Shelf’ Actuators and pump units— 
manually or power operated—put so many possibilities ‘* within 
your reach” that early investigation is advised. Ask for leaflet 
—Apl. 51/17. 


ARMSTRONG PATENTS CO. LTD. 
EASTGATE, BEVERLEY, YORKS. Tel.: Beverley 82212 


And at 
Melbourne, Australia; Montreal and Toronto, Canada, 


MAKERS OF THE WORLD FAMOUS ABMSIRONG 


RAGE THANE WATE 
HYDRAULIC SHOCK ABSORBERS 
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HEAVY DUTY 
ROLL TURNING LATHE 


Specially designed for turning chilled iron and Swift Type RL Roll Lathes are built in a 
range of standard sizes to accommodate 
rolls up to 60 in. diameter and [8 ft. long. 
Write today for the Swift Type RL Roll 
production of work over a long period of service. Lathe Catalogue. 


The drive is by means of a Ward-Leonard Set 


steel rolls, this new Swift Type 2!RL lathe incorpor- 


ates the most up-to-date features to ensure accurate 


with an 8 to | overall range. The headstock illus- 
trated on the right is a powerful all-geared type 
which, in conjunction with the 100 h.p. D.C. variable 
speed motor provides an overall speed range from 
$ to 48 r.p.m. 

The slides are arranged to traverse past the 
tailstock so that for finishing cuts the left-hand 
saddle can be traversed the full length of the roll. 
The saddle and apron units have self-contained 
drives and thus the conventional feed box and 


shafting are eliminated. 


GEORGE SWIFT & SONS LTD. 
HALIFAX - ENGLAND 


Member of the Asquith Machine Too! Corporation 


Sales and Service for the British Isles 


DRUMMOND-ASQUITH LIMITED 


Member of the Asquith Machine Tool Corporation 





KING EDWARD HOUSE, NEW ST., BIRMINGHAM Phone: Midland 3431. Also at LONDON Phone: Trafalgar 7224 & GLASGOW Phone: Central 0922 


$3M2 
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Fully interchangeable 
in the 4-14 h.p. range 


and the 2-3 h.p. range. Standard centre height. 


ee ne ene meee 
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Standard base for : 
slide or frame mounting. ’ : Standard shaft diameter. 


G.E.C. interchangeable loom motors 


G.E.C. Loom motors seldom demand a moment’s 
attention. Designed to develop a high starting 
torque, they ensure a correct first pick and beat up. 
To withstand the severe cyclical variations in 

speed and load imposed by the looms, the motors 
have to be as tough as indeed they are. Available 
from stock, G.E.C. motors are renowned for 
reliability, the quality which counts most. For full 


details write for Technical Description No. 347. 


E&6.C. textile electrification 


BIRMINGHAM ¢ 
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IMPALGO is backed by the vast commercial and technical resources of ICI and ALCOA. Formed by these two great 
companies to give improved technical and supply services to industry, IMPALCO extrudes, rolls, draws and fabricates 
aluminium and aluminium alloys. IMPALCO delivers from stock the shapes and sizes most in demand by British 
users and sells through the world-wide sales organisation of Imperial Chemical Industries. IMPALCO aluminium 


products are available through your IC! area sales office. 


; Dd . S 0) Imperial Aluminium Company Limited - Birmingham 
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REGO 


TRADE MARK 





CROFTS ‘RITESPEED’ MOTORISED 
CONVEYOR PULLEY 


@ Available ex stock in a variety of diameters and face widths, for a 
wide range of conveyor speeds and powers up to [0h.p. Larger sizes 
up to 30h.p. at short notice. 

@ The whole of the driving mechanism is contained within the pulley body, 
resulting in an all-round saving of space, together with simpler installation 
and easier maintenance. 

@ Danger to operatives is minimised, and there is no risk of contamination to 
the products on the conveyor, an important consideration where food or 
medical products are being packed or processed. 


@ We also manufacture conveyor pulleys in cast iron, wrought iron, and 
fabricated steel; slatted (‘‘Belt-Saver’’) pulleys, rubber-lagged pulleys, anda 
wide variety of ancillary equipment, including safety backstops. 


WRITE FOR PUBLICATION 5947 E 


CROFTS (ENGINEERS) LIMITED 


POWER TRANSMISSION ENGINEERS 


THORNBURY BRADFORD 3 YORKSHIRE Telephone : 65251 (20 lines) 
Telegrams : ‘‘Crofters Bradford Telex” Telex 51186 


ARNIS GESTS NORD LALA DD LTE ELE ILE © A LLELELLEL LEA LEE LTDOODELE DASE EEE 


BRANCHES AT : Belfast Birmingham Bristol Cardiff Dublin Glasgow Ipswich Lecds Liverpool 
London Manchester Newcastle Northampton Nottingham Sheffield S:oke-on-T rent 
Subsidiary Companies in Canada, South Africa, U.S.A. Worldawvide Representation. 





























[enn rte ren 


9 September 1960 ENGINEERING 





ABRASIVE BELT 
MACHINES 


B. ©. MORRIS LTD. - MORRISFLEX WORKS, BRITON ROAD - COVENTRY 
Telegrams : MORISFLEX, COVENTRY 


Telephone : 53333 (PBX) 
PRODUCT OF THE Mig GROUP 
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FREE[ 0 | 


SELF-CHANGING GEARS LTD. 


TO ENGINEERS & DESIGNERS RESPONSIBLE 
FOR THE SELECTION OF TRANSMISSIONS 
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Mechanical and Hydraulic Drives 
















A new publication produced by the information service 
of the well-known journal, ‘‘Engineering,” covering the uses 
of gearboxes, fluid couplings, torque converters and 
final drives for industry manufactured by Self-Changing 
Gears Limited, is now available. 

This edition of ** Mechanical and Hydraulic Drives” will 
be of particular interest to engineers and designers, and 
those responsible for the selection of transmissions for 
industrial use. 

Copies of this interesting publication can be obtained 
free of charge on application to Self-Changing Gears 
Limited. 

















SELF-CHANGING GEARS LTD 


MAKERS AND PATENTEES OF WILSON GEARBOXES 
LYTHALLS LANE «+ COVENTRY + ENGLAND 








& 


All round 
protection 
against 
corrosion 


Wherever hot-wet metal surfaces are found 
—with temperatures above 170°F—‘Apexior 


ee 
WS SS Se 
RRR 


~ 
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protection for expensive boiler plant... 
means less costly maintenance. 
‘Apexior No. 1’ minimises scale formation, 
ensures that any scale which does form will 


be easier to remove; heat transmission is 





No. 1’ prevents corrosion. 
Easily applied by brush or spray this out- iit} lit 4 
" : | 
Yh Lae 
improved and feed water will not be contam- 4 , ly ’ 
inated or discoloured. For full information \ had ae # 
booklet ‘Preventing BoilerCorrosion’’. : , + f - wy 


AF 
standing coating provides effective low cost , f re 
about ‘Apexior No. 1’ write today for : — ie WS OS i 

x 


lastingly ensured with 


f{PEXIO “i . = BRITISH PAINTS LIMITED Abextor Division 


REGISTERED , Sere Portiand Road, Newcastle upon Tyne, 2. 
No.1 Northumberland House, 303-306, High Holborn, London, W.C.1 - 31, Wapping, Liverpool % 


SYDNEY * ADELAIDE * DURBAN ~ CAPE TOWN * CALCUTTA * TRINIDAD * NEW YORK * DUBLIN. OUR WORLD-WIDE SERVICE IS AT YOUR DISPOSAL FOR THE ASKING. ~ 
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BRAYHEAD 


Springs, Pressings, Clips, Wire forms of all 
types are just a few of our highest quality 
products. 

Delivery, prices, specifications and designs 
to suit all leading industries. 

Why not take advantage of our advanced 
experience in this specialised field and stay 
in front of your competition? 

Call for our advice on any problem or design, 
which our team of experts can solve and 
produce by efficient methods. 


BRAYHEAD 
(ascot) LTD. 


KARATEPI WORKS - KENNEL RIDE 
ASCOT- BERKS 


Telephone : Winkfield Row, 427/8 or Ascot 1907/8/9. Telegrams : Brayhead, Ascot 


‘THIS 


FREE 


BROCHURE 
WILL HELP. 
TO SOLVE 
YOUR 
BELT DRIVE 
PROBLEMS 





This new 12 page 

colour brochure 

fully explains in 

word and picture 

the Miraclo Nylon- 

Core Belt — the 
y, belt that performs 
fe | miracles. 


Write to-day 

ee No. 201 is FREE — 

end for your copy today NYLON BELT WITH CHROME LEATHER DRIVING FACE 
STEPHENS BELTING CO. LTD. SNOW HILL, oaere 4 


Northern Office and Works: IRA STEPHENS LTD ° Ashton- under-Lyne_ Lancs 
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Control gear 
planned precisely 


. ae: 
Si li eA cr i 
. 








for every industry and every purpose 


AEI offers tailor-made control gear* for every industrial 
application, and provides a complete engineering advisory service. 


*and motors too 
Write for further information to: 





Associated Electrical Industries Limited 
Motor and Control Gear Division 
RUGBY & MANCHESTER, ENGLAND 





COMBINING THE MOTOR AND CONTROL GEAR INTERESTS OF BTH AND M-V 


37 
























PE BRS VP RE RACAL A LE 








9 September 1960 ENGINEERING 


Your ,quarantee of satisfaction 


Always refer to the 


STANLEY. 
*°“A”’’ EDITION CATALOGUE 


The “Stanley” range comprises all that is best in : 


Surveying Instruments and Equipment. 
Drawing Instruments. 

Drawing Office Equipment. 

Drafting Machines. Drawing Scales. 
Mathematical Instruments : 
Planimeters, Integrators, Integraphs. 
Harmonic Analysers, etc. 


Copies of the “A” Catalogue will be sent on request. (Eng. Al) 





Head Office and Main Works : NEW ELTHAM, LONDON, S.E.:9 
Phone: ELTHAM 3836. Grams : “Turnstile” Souphone, London. 


W. F, STANLEY & Co., Ltd. Showrooms : 79/80, High Holborn, London, W.C.1. (Holborn 2684) 


Branches : 13, Railway Approach, London Bridge, London, S.E.1. (Hop 0871/2) 
52, Bothwell Street, Glasgow, C.2. (Central 7130) 











balanced approach to ventilation 


In planning ventilation, many 
factors demand study. Outlet 
area, airflow, velocity, overall 
volume, air temperature, 
seasonal fluctuations. All these 





Stack roof ventilators. 


must be brought into balanced 
relationship before the type, 
location and number of ven- 
tilators is finalised. Hills are 
continuously assessing such 
factors, opening the way to 
better working conditions— 
better production —in foun- 
dries, rolling mills, factories. 
Let Hills Technical Depart- 
ment answer your ventilation 
problems. 


HILLS vst someon LIMITED 


ALBION ROAD, WEST BROMWICH, STAFFS. 

Telephone: West Bromwich 1811 (15 lines) 

London: Chapone Place, Dean St., W.1. Telephone: Gerrard 0526/9 
Branches at: Manchester, Bristol, Newcastle-on-Tyne, Glasgow 
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HATTERSLEY 


ESTABLISHED 1897 


Specialists in the 
Manufacture of Valves 
for Steam, Heating, 
Petrol, Oil, Fire, 

Water and Air Service 


GOOD VALVES 


= ae including = a m= 


Gun- Metal 


Globe Valves, Check Valves, ‘“‘Fearnaught” Renewable Disk Valves, 
“Reseato”’ Valves, “Preseator’’ Globe Valves, Gate Valves, Lever Gate 
Valves, Gland and Plug Cocks, Water Gauges, Safety and relief Valves, 
Steam Unions, Radiator Valves and Unions, Lubricators, Penberthy 
Type Injectors, Ejectors, Fire Valves and Hose Unions. 


Cast Iron 


Sluice, Stop, Check and Reflux Valves, Foot Valves and Strainers, 
Retaining Valves. 


Also manufacturers of Pressure, Vacuum, Compound, 
Hydraulic and Vertical Diaphragm Gauges. 






ABSOLUTE RELIABILITY 


HIGH GRADE QUALITY 
CONTINUED SERVICE 


COMPETITIVE PRICES 












HATTERSLEY (ORMSKIRK) LTD-ORMSKIRK - LANCASHIRE 
Telephone; Ormskirk 3205 (4 lines) Telegrams: “Brass” Ormskirk, Liverpool. 
and at HALIFAX and LONDON 








iil 
ACCURACY AND QUALITY ON A PRODUCTION BASIS 


Produced to 
your own specification or designed by us 
to your requirements. 








PRECISION 
GEARING 


3 versions of this box 
are used on “Michigan” 
Tractor Shovels. It has 
4 forward and 4 reverse 
gears with manual high- 
low range selection. 2 
or 4-wheel drive can be 
selected by manual con- 
trol. Since production 
started in 1958 this box 
has proved completely 
trouble-free under the 
most arduous 
conditions. 






















This divider gearbox is used 
on a snowplough, It has a single 
input shaft which transfers the 
drive to two output shafts through 
a gear train which gives high and low 
ratios with manual selection. 
















With acknowledgements to 
All Wheel Drive Ltd., Camberley, Surrey 


G E I | 1, R 1:94 CENTRAX LIMITED, Newton Abbot, Devon 
Sales Office: 248-250 Tottenham Court Road, Londou,W.1, LANgham 2364/5 












Men ee 


DESIGN, DETAILING 
and DEVELOPMENT 


Aeronautical Engineering 

Chemical Plant 

Electrical Engineering 

Mechanical Engineering 

Mechanical Handling 4 

Model Making 

Nuclear Engineering 

Plant Layout 

Production Tooling 

Servo Mechanisms Automation 

Special Machines and Projects 

Structural Engineering and 
Reinforced Concrete, etc. 










53 VICTORIA STREET S$.W.1 
~ TEL. ABBEY 6152 - 















| 
CROSTHWAITE FURNACES and 

| SCRIVEN MACHINE TOOLS LTD. 
| York Street Ironworks, Leeds 9 Tel.: 32411-2 
| 32, Victoria Street, London, S.W.i Tel.: Abbey 2966 











HYDRAULIC 
PRESSED 







IN STEEL 
BLACK OR 
MACHINED 
TO 24 TONS 


THE INCE FORGE CO. LTD - WIGAN 


PARKS FORGE LTD PROPRIETORS 
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SPEED REDUCTION 
IS NO PROBLEM 


Cp 


SERIES 


GM 
SPUR REDUCTION 
MOTORISED 
GEAR UNITS 


Motogear GM Series units are manu- 
factured in a range of 5 sizes, each 
arranged for either single, double or 
triple reduction, giving a total of 
84 standard ratios for each size. 


SERIES 


SPUR REDUCTION 
MOTORISED 
GEAR UNITS 


Hi 


| willl Hf 
yy) WW 
WU) 


i 


This extremely versatile motorised 
gear unit has been specially devel- 
oped to provide a compact and eco- 
nomical drive suitable for fractional 
horsepower applications. 


! Z 





TRANSMISSION 
PROBLEMS ? 
Why not wrife or telephore 





‘HE MOTOR GEAR & ENGINEERING CO. LTD. 


ESSEX & CORONA WORKS - CHADWELL NEATH - ESSEX - Phone: Seven Kmos 3456-7745 (10 ues) 
I 
MANUFACTURERS OF SPUR AND 
WORM GEAR REDUCTION UNITS, 
GEARS AND UNIVERSAL JOINTS 
! 





BRIGHT HIGH TENSILE 


HIGH TEMPERATURE 
“CREEP” RESISTING 

STUD BOLTS 
‘Specialised products that give 


great resistance when exposed 
|to high temperatures. 


| Sizes rangefrom Zin. to 3in. dia. 





Full technical details and Catalogue 
on request. 


bh ] 
Y “Un ts 


Highest quality Hexagon 
Head Bolts, Nuts, Studs, Sets 
and Special Parts etc, in 
Bright, Heat Treated High 
Tensile Carbon and Alloy 
Steels for all industries, in 
sizes from fin. up to 3in. 
dia. Larger sizes supplied to 
special requirements. 

We also manufacture Bright 
Drawn, Heat Treated Carbon 
and Alloy Steel Bars in Hex- 
agons, Squares and Rounds 
up to 34 in. dia. 


‘WMARTIN WINN LTD. 


|/DARLASTON : 
| Phone : JAMES BRIDGE 2072 (5 lines) 


SOUTH STAFFS 
Grams :** ACCURACY ’’ DARLASTON 
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BUILDING & REINFORCED CONCRETE CONTRACTORS 
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Construction of the new No. 5 Dry Dock 
for Cammell Laird & Co. (Shipbuilders & 
Engineers) Ltd., Birkenhead, involved the 
excavation of 400,000 cubic yards of 
sandstone; when completed, the Dry 
Dock will be 950 ft. long by 140 ft. wide at 
the entrance allowing a maximum depth of 
water of 35ft. This contract, worth approx- 
imately £2,000,000, will enable vessels up 
to 100,000 tons d.w. to be accommodated 
and is due for completion in 1961. 


Consulting Engineers: Rendel, Palmer & Tritton 





A. MONK & COMPANY LTD. 


Warrington and London 
Offices at: 
Hull, Middlesbrough, Stamford & Worcester 





HINKING 
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No. 1200 
Three dozen Assorted Light 
Expansion Springs, suitable 
for carburettor control, etc. 
13/6. 








No. 760 


Three dozen Assorted Light 
Compression Springs. 1” to 
4 long, 22 to 18 S.W.G., ?” 
to }* diam. 6/6. 





Three dozen Assorted 1” to 
4 long, +” to ?’ diam., 19G 
to 15G. 5/6. 








Extra Light Compression, 1 
gross Assorted, 4” to %” 
diam., }” to 24” long, 27 to 
19 S.W.G. 15/-. 











No. 753 
Three dozen Assorted Light 
Expansion }" to }” diam., 2” 
to 6” long, 22 to 18 S.W.G. 
10/6. 








No. 758 
Fine Expansion Springs. 1 
gross Assorted 34” to jf” 
diam., 4” to 2” long, 27 to 
20 S.W.G. 15/-. 





qa 


Cut production costs with 
Terry’s Wire Circlips. We 
can supply immediately from 
stock — from 4” to §". 








Looking for good Hose-Clips? 
Send for a Sample of Terry’s 
Security Worm Drive Hose 
Clip and price list. 
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We know exactly how difficult it is to find 
springs for experimental work . . . we've 
been making quality springs for over 100 
years. So, we confidently offer you our 
excellent range of small boxed assortments 
which covers a very wide range. 


We can only show a few boxes. Send us a 
p.c. for our full list. If ever you are stuck 
with a spring problem let our Research 
Department put their long experience at 
your disposal. 


Have you a presswork problem? 


If so, the help of our Design Staff is yours 
for the asking. 


TERRYS 


for SPRINGS 





Really Interested in Springs? 
** Spring Design and Calculations ” 
9th Edition tells all — post free 12/6. 





HERBERT TERRY & SONS LTD 
Redditch, Worcs. 
(Makers of Quality Springs, Wireforms and 


Presswork for over 100 years) 
HTsO8 


From the Goodyear family tree 


STEALS A MARGH 
ON STEEL 


This is the versatile Diversipipe, made only by Goodyear, widely 
used in place of steel or cast pipes. Highly resistant to chemical 
action, it has a tough rubber lining with many times the abrasion- 
resistance of steel. For even longer life, Diversipipe can be 
adjusted to distribute wear—at bends, for example. Light in 
weight, it is quick and easy to install, and so flexible it will adapt 
itself to any shape, also forming its own expansion joints. For 
further information on Goodyear Diversipipe, please get in touch 
with Goodyear or your nearest Goodyear Industrial Rubber 
Stockist. 


%* Smooth, uniform bore from flange to flange gives maximum flow 
capacity. 

* Reinforcement of hand-built wrapped plies of heavy fabric with a 
helix of round steel wire. 

* Cover compounded for long life and resistance to sun and weather. 

* Supplied with full faced flanged ends. No internal metal parts exposed 
to corrosives or abrasion. 

* No spigots to restrict flexibility. 








OODFYEAR 


THE GREATEST NAME 
IN RUBBER 











The Goodyear Tyre & Rubber Company (G.B.) Limited, Industrial Products Department, Wolverhampton. Export Enquiries: 17 Stratton Street, London, W.1 


Goodyear products are manufactured in: : ete: 
Argentina, Australia, Brazil, Canada, Colombia, Cuba, Eire, England, Germany, India,Indonesia, Japan, Luxembourg, Mexico, New Zealand, Peru, the Philippines, 


Scotland, South Africa, Sweden, the United States, Venezuela. 


Branches, Distributors and Dealers throughout the world. 
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of a Shrinking World 
and the Air Industry 


HE cost of developing and producing 
aircraft capable of flying across the 
Atlantic in two hours promises to be 
such that cooperation between airframe 
groups in the United Kingdom and 
European aircraft interests is already in 
the discussion stage. 

One portent of the future shape of 
the aircraft industry, under the impact 
of multi-million pound costs in research 
and in proving operations, appeared at 
this year’s Farnborough where the 
director of the Society of British Aircraft 
Constructors, Mr. E. C. Bowyer, said 
that it was possible that in future years 
the aviation industries of overseas 
nations might be invited to join in the 
show. No decision has yet been taken 
and it would remain a mainly British 
exhibition. 

But the indications are there. Already 
such a company as Dowty manufacture 


their wide range of aircraft components | 


and embark on development projects 
upon estimates of a world market and 
not of home sales with vague hopes of 
exports as a kind of bonus. 

It is not a great step from inter- 
European cooperation in the building 
of airliners to such sharing of their 
commercial operations. The immense 
cost of the Mach 3 airliner, if taken on 
the shoulders of a number of individual 
and competing operators would con- 
ceivably raise their overheads to a point 
where it became impossible to run the 
services without endless subsidies. But 
a link between say France, Germany 
and the United Kingdom for long-haul 
services, for the two and three thousand 
mile hops, would offer no important 
business difficulties. 

It is predictable that a consortium of 


European airframe firms, producing a | 


high-speed aircraft (the Europa ?), could 
have some highly passionate disagree- 


ments in arranging, for instance, priority | 


of delivery with BOAC, Air France and 
Lufthansa. 


To See 
or Not To See 


So many of those who have some contact | 


with aircraft design have said that the | 
future supersonic airliners, travelling at 
three times the speed of sound, will not | 
have windows that it is something of a | 
pleasurable shock when Mr. 
Masefield, a former president of the 
Royal Aeronautical Society, declares 
that they will indeed have windows. 
Commercial airline operation, says the 
former chief executive of British Euro- 


pean Airways, is after all commercial, | 
and that means that the passenger rules, | 


or should rule. Here is a fine example 
of human needs laying down a problem 
for engineers to solve. 

There is no future in saying that the 
risk of sudden decompression from 


Peter | : 2 
| techniques and on the materials could | 


window failures means that airline 
Passengers must resign themselves to 
being shot around the world like objects 
in a parcel if those same passengers are 
going to prefer the aircraft that enables 
them to watch what is going on outside. 

Mr. Peter Masefield spoke at the 
European Congress on Aviation Medi- 
cine. It was at the same congress that 
it was said a passenger taking off in a 
closed supersonic airliner at an angle of 
15° would feel as if he was being tilted 
through 25°, for some people an alarm- 
ing experience. 

Perhaps, these things having been 
said, no team of aircraft designers will 
now dare to attempt the creation of a 
windowless transport. For the com- 


mercial advantages of a _ window- 
provided rival would be final and 
complete. 


Equipping an aircraft of Mach 3 
speed with windows might well be a 
relatively expensive business. And air 
travellers are accustomed to only a 
very partial view of what they are pass- 
ing over. May not the answer lie with 
television? Judiciously placed sets in 
the body of the aircraft could bring the 
passengers a more all round view of 
land, cloud or sea and reduce the num- 
ber of windows needed to the minimum. 


Welding Research 
and Industrial Economy 


From its work on fatigue testing in heat- 
resisting alloys to the application of 
carbon dioxide atmosphere techniques 
in work on stainless steels and high 
nickel alloys, the British Welding Re- 
search Association conducts a difficult 
and heavy programme full of direct 
effect upon engineering methods and 
possibilities. 

The year’s work at Abington Hall, 
Cambridge, is reviewed in last week’s 
annual report, a publication equal in 
presentation and superior in lucidity 
to many annual reports from the most 
wealthy of companies. 


Naturally enough research into the | 


properties of the welding arc have been 
part of the Association’s programme 
from its very early days. The associa- 
tion is responsible to a very large degree 
for the change from the once common 
view of the welding arc as nothing more 
than a source of heat to the recognition | 
| that the nature of the arc affects the | 
development of welding equipment, the 
| establishment of the best possible weld- 
ing conditions and methods to be used 
in welding in gas atmospheres. 

The annual report describes investiga- 
tions into the replacement by welded | 
connections of mechanical joints in high 
pressure small bore pipes. This could | 
plainly lead to some outstanding 
economies in such constructions as 
chemical plant. 

High in importance among the 
| Association’s projects is the Ministry 
'of Aviation sponsored enquiry into | 
resistance welding stainless steel flame | 
tubes for use in gas turbines. The 
| results on this work, both on the 


| have far reaching significance over other 
fields of plant construction. 


A New Broom 


The present Government of Brazil has 
| shown serious and sustained interest in 
nuclear power, to such an extent that a 
gas-cooled power station of 150 MW is 
planned. But on 30 January, 1961, a 
new government may be in power. The 
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emblem of the opposition party, which 
will be seeking office, in the November 
elections, is a broom. 

Whether, if successful, they will 
sweep away all the plans and projects of 
their predecessors is debatable. Among 
the British consortia which may be 
contending for the Brazilian contract 
it is widely thought that the project will 
come to nothing. But Mr. R. F. Guard, 
of Kennedy and Donkin, the consul- 


tants employed by the Brazilian autho- | 


rities, considers that there is a good 
chance, even under a new government, 
of the project continuing. 

Brazil is said to have more students 
learning nuclear engineering abroad 
than any other country. There are four 
postgraduate courses in nuclear energy, 
and there are four research reactors 
built or under construction. These are 

| assets that a new government would be 
foolish to ignore. But what is more, 
this scientific effort is not matched by big 
engineering and manufacturing advances 
and a large power station would provide 

| just that constructional and operating 
experience necessary to capitalise on the 
progress made so far. Brazil might 
then export nuclear equipment. 


of a Graving Dock 
Upon Clydeside 


There is little doubt that if Clydeside 


now had a graving dock that was large 
by modern standards the Scottish ship- 


building industry would be in a better | 


position to compete in the difficult 


world of finding orders for new ships | 


and for ship repair. 
Apportioning blame for the delay, 


which still leaves the scheme of the | 
long | 


Inchgreen, Greenock, 1,000 ft 
dock at the point where the success of 
the financial negotiations is only now 
expected, will not bring forward the 
day when the dock is in use. Its cost, 
certainly in excess of £4 million, is 
equal to the likely profits from many 


years from the building, repairing and | 


installing it is likely to bring to the 
Clyde. 
But high on the list of effects the Inch- 


green dock should have is the relief of | 
in Greenock, so far | 


unemployment 
one of the most difficult areas in all | 
Scotland. The enlargement and moder- | 
nisation planned or carried out along 
| the Clyde yards will reap its full benefit 
| only when the graving dock is in use. 
There is at the moment a lack of | 
balance with new capacity going into 
the local industry capable of building | 
| vessels of up to 60,000 tons and at the | 


| same time the Clyde’s largest graving | 
| dock can at present only handle ships | 


| of up to 32,000 tons, or of up to 85 ft | 
breadth. 


On Loch Long, at Finnart, the ocean- | 
going tankers now have their terminal | 


and therefore need ship repair facilities. 

| A large enough graving dock would | 

| mean keeping the work on the Clyde. 
It is to be hoped that the need to 


carry out the work wanted on these | 


tankers does not cause alternative 


and the repair work to be lost, perhaps 
to yards outside the United Kingdom. 


No Smoking — 
No Music Making ? 


The tiny transistor radio, burbling out 
the Light Programme on every beach, 
park seat, 
where else that people foregather, is as | 


permanent arrangements to be made | 


restaurant table and any: | 


good an example of progress only 
making things worse as has come along 
for some time. 

But this time there is hope, even 
if faint. Apparently, just as it is possible 
to provide reasonably good sound 
reproduction from a small transistor 
set for several feet round the set, so it 
is possible to produce a small jammer 
which prevents radio reception for a 
small distance around itself. 

There is indeed room for optimism 
if, at the cost of a few guineas, it 
becomes a matter of choice whether the 
pursuit of whatever we happen to be 


| about is to be continued to the irrele- 


vant accompaniment of broadcast pro- 
grammes or, by the turn of a dial, to be 
protected from all but the natural 
| noises by the use of a little judicious 
jamming. 


Private Pleasures 


The field over which public progress 
has damaged private pleasure is a wide 
one. The state of the roads, the 
discomfort of rail travel, the increasing 
noise of life in general, the awful 
muddle of signs, commands and ugly 
building, it is a formidable list. There 
are times when the sight of a No 
Smoking compartment on a train is a 
soothing reminder that personal tastes 
are not quite forgotten. 

Implicit in all this are many chal- 
| lenges to engineering. Why not a 

directional radio jammer to silence the 

noisy full size set. There is no need to 
| recapitulate all the unsolved problems 
| of road and rail systems. The man who 
can devise an amendment to the motor 
| cycle that will still enable the young 
riders to obtain a sense of speed and 
power without deafening all around may 
not make his fortune, but he will be a 
public benefactor. 


and Calling in 
the Overdrafts 


There is an ominous note about the 
recollection that the reduction by 
£45 million in the overdrafts of the 
| London clearing banks is the largest 
since November, 1957. Not so long 
after that particular November the 
recession of 1958 was under way and it 
persisted to the following year, with 
| deplorable results on the volume of 
| national production. 

At no time is there any genuine slack- 
ening in the need for constant renewal 
| and increase of the United Kingdom’s 
industrial capacity, but, just now, there 
are a number of reasons why investment 
capital is even more urgently wanted. 

Unit labour costs have been pushed 
| up by the cut in hours carried through 
| earlier in the year. Their reflection in 
export prices can only have a damaging 
| effect. Western Germany, France, 
' Italy and their colleagues of the Euro- 
pean Common Market will more and 
more reap the benefits of production 
for a market greater in size than the 
United States. 

All of this requires that the capital 
goods industries shall be kept working 
| at a high level, thereby ensuring that 
| British companies in competition 
around the world work with the most 
| effective equipment. And, since new 
equipment has to be paid for, and not 
| all companies go to finance houses or the 
| Stock Exchange for their funds, a really 
| vigorous programme of capital invest- 
| ment and renewal would inevitably 
show up in bank advances to the private 
sector and to the nationalised industries. 
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Steel Problems in 


Fabrication of the T188 has 
helped stainless steel tech- 
nology in this country to 
emerge from its infancy, cer- 
tainly so far as production of 
fiat sheet and high strength 
forgings are concerned. 


[ has needed much deeper thought than “ let’s 

make it of stainless steel ’’ to ensure success- 
ful fabrication and performance of the Bristol 
T 188, which is a supersonic research aircraft 
designed to fly at speeds exceeding 1,500 m.p.h. 

But in the first place, why was stainless steel 
chosen? The answer is twofold: primarily 
because skin temperature is likely to reach 250° C 
and stay there, so the metal must have good 
strength and not undergo any structural or 
dimensional changes; secondly, that this same 
metal must withstand oxidation for prolonged 
periods at this temperature. 

Among the materials which could have been 
chosen are carbon and low alloy steels, stainless— 
primarily austenitic—steels, and titanium alloys. 
When the choice of metal was made, the tech- 
nology of producing stable titanium alloys with 
consistent properties was in its infancy in Britain; 
and supplies from abroad were little further 
advanced in availability of large sheet sizes, in 
the desired thickness to fine tolerances on this 
and flatness, had to be considered. From the 
stability and corrosion resistance aspects, the 
stainless steels stood out as most promising: 
hence the decision. Certainly much will be 
learned when this aircraft flies as to whether these 
steels behave as well as predicted. Firth- 
Vickers Stainless Steels were the main suppliers. 

Main criteria in choice of a stainless steel from 
the large number available were as follows: it 
should have highest possible elastic modulus; 
highest strength with ductility and freedom from 
stress-corrosion; uniform properties in all 
directions; simplicity in post-fabrication heat 
treatment; and good strength at high tempera- 
tures. 

Precipitation-hardening stainless steels were, 
like titanium, still in their infancy in this country. 
Of the remaining materials, the complex 12Cr- 
stainless steel of the FV448 type—originally 
developed as a creep resisting steel for gas 
turbines—would meet most of the above require- 
ments but considerable difficulties arose in manu- 
facture of flat sheets of sufficient size and in a 
very high strength heat treated condition. Very 
little forming can be done in this hardened condi- 
tion and stretch flattening is impossible. Surface 
finish of the sheets as received is that of a hot 
rolled and hardened and tempered steel product 
and flatness is only just adequate after hammer 





flattening by the maker. Where thinner forms 
of this FV448 material are applicable they are 
made by normal hot and cold rolling processes, 
with intermediate stretching to obtain best flatness 
prior to heat treatment in vertical ovens. Even 
these thinner materials are sometimes skin- 
ground before use. 

For the major envelope of the fuselage where 
there is double curvature, FV448 is unsuitable; 
so a cold-rolled titanium stabilised 18Cr-9Ni- 
stainless steel and Firth FDP were chosen. 

FV448 bar material has strength in the range 
70 to 85 tons per sq. in. For bolting, even higher 
tensile strength material was used—low alloy 
steels in the range 90 to 100 and 100 to 120 tons 
per sq. in. 

Figs. | and 2 show a model of the T 188 and 
the aircraft under construction. The mid- 
section of each engine nacelle consists of three 
machined cylindrical forgings of FV448 which 
weighed between 3 and 4 tons each. Fig. 3 
shows the cylinders when semi and _ finish 
machined. 

Ultra-high-tensile steels in the range 110 to 
120 tons per sq. in similar to EN40C are used in 
forgings shown in Fig. 5, which are attachments 
for the outer wing, pocketed into the nacelle. 

Rolled bar of 39 ft length presented quite a 
problem in heat treatment facilities. This is 
used for the keel boom shown in Fig. 4 and is 
once again in FV448. Straightness was main- 
tained during heat treatment in a resistance 
furnace, specially built by English Steel Corpora- 
tion, by applying an hydraulic load to the bar 
until it cooled below its critical temperature. 

Despite the higher rate of hardening which 
makes working difficult, stainless steel was chosen 
for the rivets. In practice, even in the fully 
hardened and tempered condition giving 70 to 
80 tons per sq. in strength, it was found possible 
to set them relatively easily by squeeze and 
percussion methods, right up to 7 in diameter. 


Fig. 4 (left) Rolled bar 

4 in by 34 in is machined 

down as low as 0-1 in 

for the 27 ft long keel 

boom. Starting stock 
was 39 ft long. 


Fig. 5 (right). These 

attachments for the 

outer wing were forged 

by Firth-Derihon in 110 

to 120 tons per sq. in 
steel, 


Supersonic T 188 





Fig. 1 The T 188 research aircraft 
is destined to fly at 1,500 m.p.h. at 
a high skin temperature of 250° C. 





Fig. 2 Bristol Aircraft 


are 


making the T 188. 








Fig. 3 This nacelle for the engine is a 
stainless steel forging. Above is the rough 
and below the finish machined cylinder. 
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Better Chromium Plate 
One Step Nearer 


Commercially inspired missionary work by 
Mond Nickel to improve standards of chromium 
plating is gathering momentum. Latest reports 
show that the second of nine points by which 
Mond are attacking this problem (see ENGNG., 
3 June *60, pp. 742-43) has already penetrated in 
the right spot in the out-platers’ anatomy. This 
is a great success, for a large proportion of 
chromium plating is performed by these out- 
platers, and their cooperation in applying nickel 
and chromium to guaranteed thicknesses laid 
down by the new British Standard is essential to 
success of the plan. 

The labelling scheme commenced ten months 
ago. To date, some 50 of the foremost out- 
platers are participating so that manufacturers 
can use the labels. Goods bearing the labels 
are now becoming available to the pubtic, 
enabling purchasers to check that the chromium 
plating is of high quality. But Mond expect 
their missionary work to extend over several 
years—so don’t think the scheme is a fiasco just 
because your image in the radiator is not already 
disturbed by presence of a label. 

Mond Nickel Company Limited, Thames House, 
Millbank, London, SW1, 


Useful Magnetic Effects 
in Silicon-Irons 


Summary 155, recently issued by BISRA, indi- 
cates that the harmful effects of nitrogen in 
magnetic irons containing silicon can be reduced 
by adding titanium in quite small amounts. Two 
mechanisms are suggested: (1) titanium modifies 
the recrystallisation texture and (2) it forms inclu- 
sions which hinder the wall movement of mag- 
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netic domains and so increase the hysteresis loss. 
Curves which illustrate this point are shown 
in the summary; and they're similar basically 
both for variation of hysteresis loss and of 
coercive force. (Both of which are best kept low 
for transformer laminations). Note how in those 
for hysteresis loss, shown below, the shape of the 
curve changes from an x" type for high purity 
alloy to a breakaway curve when titanium is 
added. Ideas on how to exploit this would be 
better informed following a talk with the people 
at BISRA who can also provide several detailed 
reports on the subject. 
BISRA, 11 Park Lane, London, W1. 


Strength... 
Through Simplicity 


Lloyd’s Register of Shipping has taken an 
important step by amending its requirements for 
hull structural steel. In new rules, now pub- 
lished, provision is made for the existing grades 
of steel to be replaced by five grades of which 
the construction rules will normally require only 
three. 

All five grades have the same tensile require- 
ment, 26 to 32 tons per sq. in, but the controls 
on chemical composition and notch ductility 
become progressively more stringent with each 
grade. 

In the past, the differing requirements of the 
classification societies in regard to hull structural 
steel, covering no fewer than 22 separate grades, 
have placed difficulties in the way of ship- 
builders, steel makers and owners, and it was 
felt that some simplification was desirable. It 
has taken eight years of consultation to come to 
this full, but rewarding agreement. 

Lloyd’s Register of Shipping, 71 Fenchurch 
Street, London, EC3. 


New Free-Machining 
Aluminium Alloy 


After a temporary lull in launching any new 
free-machining aluminium alloys, to the metal- 
working trades ICI have come up with one. 
Not that new alloys are always anything but 
an embarrassment; but this one should be worth 
investigating. It’s called C80 Superspeed and 
has properties shown below. “ Because of its 
excellent chipping properties,” say the makers, 
‘it is particularly useful on high speed automatic 
lathes where it can often be used at speeds limited 
only by the maximum spindle speeds available.” 

Compared with free turning brass, C80 Super- 
speed can give a reduction in machining costs of 
something like 30 per cent, and up to 50 per cent 
lower material costs per part. Any new comer 
to free-machining aluminium alloys would be 
well advised, however, to have a look at similar 
alloys made by the other major aluminium com- 
panies before deciding on this one. But they’re 
well worth looking at as a group. 

Use of C80 Superspeed, for example, in small 
alarm clock parts resulted in large economies 
compared with brass. Knurled knobs are pro- 
duced from 7 in diameter rod on a CVA No. 8 
Automatic lathe—the alarm set and stop buttons 
in 44 seconds each and the hand set button in 





Metals and Materials 


54 seconds. This compares with 6} and 74 
seconds respectively in free machining brass, 
which is a 30 per cent reduction in machining 
time and costs, and can be added to a 50 per cent 
saving on material costs. 





The illustration shows the very fine swarf 
which results from dispersed particles of lead 
and bismuth in the alloy. A very acceptable 
finish is being attained by Parker-Hale of 
Birmingham on gun cleaner components. 
Imperial Aluminium Company Limited, Witton, 
Birmingham, 6. 


All Smiles 
for Pvc Pipe 


Many a grin has been held by weight-lifting pipe- 
carriers for just as long as the camera shutter 
takes to click. Up till now, with several manu- 
facturers of pvc piping competing with one 
another, there has been rather a large preponder- 
ance for pve types, but Flexo Plastic Industries 
rightly induced one of the other sex to smile 
when carrying one of their new type of glass 
reinforced epoxy pipes. 

Pvc may not be doomed to the smaller sizes, 
even for high pressure applications such as for 
water mains. And the reason for this comment 
is that new compounds are being developed with 
increased strength—which includes both tensile 
and impact. Extrudex, for example, are now 
producing increasing quantities of pipe and 
fittings in a new high molecular weight material 
which they call H1-K80. In tensile strength this 
is very similar to unplasticised pvc, having a 
strength of 7,600 Ib per sq. in at 20° C, so if the 
impact strength is as good as the makers claim, 
it will more than compete with previous high 
impact grades made with nitrile rubber additions 
but with the lower tensile strengths of 5,600 Ib per 
sq. in. 

Using this material Extrudex should either be 
able to convince more people to try their larger 
diameter tubes (up to 18 in), or will have the 
satisfaction of putting even broader smiles on 
the faces of installation engineers who will be 
supplied with even thinner walled, but just as 
strong, tubing. 

Extrudex Limited, Highams Park, London, E4. 


Size Range and Properties of C80 of a free-machining light alloy 
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Plain Words 


By Capricorn 


S$ a journalist I am adept at asking 
questions. Awkward, shrewd, pro- 
vocative, obvious, idle, sly and stupid ones. 
At all costs one must keep the conversation 
going: some pearl—or leading indiscretion— 
may emerge. I was scraping the bottom of 
the barrel when I asked the works manager 
what tolerances his inspectors normally 
allowed. It’s a real chestnut, that one about 
tolerances; but it produced a more fruitful 
answer than I expected. 

** Tolerances?” he raised a bushy York- 
shire eyebrow, ““ We don’t have any truck 
with your plus and minus a thou up here. 
One sixty-fourth is the best we do, and an 
eighth or more is often good enough.” 
I didn’t presume that Yorkshiremen were 
slapdash, merely that the processes which he 
administered were less critical than some. 

The factory made dies for pressing the 
sheet-steel bodies of motor cars. A pattern 
was prepared in wood and plaster and the 
great Keller milling machines cut this shape 
from a rough casting by means of a tracer 
mechanism. It was a costly process, and a 
complete set of dies for one model might be 
worth some £100,000. 

“We can’t afford to reject a die just 
because it doesn’t meet some draughtsman’s 
arbitrary tolerance,” continued the works 
manager. ‘“*‘ Obviously where different pres- 
sings fit together we must be right careful, 
but where the edge will finish up in fresh 
air, as at the open side of a mudguard, the 
odd eighth of an inch doesn’t matter. 
Providing nothing fouls and it looks right, we 
should be mad to chuck away good metal 
with a lot of work in it.” 

“You must need pretty smart inspectors,” 
I said, “ They obviously have to be more 
discriminating than the average factory 
checker, who just follows a set of rules 
go and no-go. It takes a lot of common 
sense and a weight of responsibility to decide 
which areas of a die need to be close and 
which do not. The skill lies in letting 
things go through—not throwing them out. 
It’s a new philosophy to me. If we trained 
inspectors to be positive instead of negative, 
enormous economies might be made.” 

“Inspectors! the works manager ex- 
claimed, “ If I had my way, we'd sack the lot 
—and save the company £50,000 a year.” 

Here was something else. I remembered 
that Thomas J. Watson, the founder president 
of IBM in the United States, appalled at the 
time wasted by operators waiting for charge- 
hands to come and set up their machines and 
inspectors to check their work, had made 
the machinist responsible for the whole 
process. He had called it “ job extension.” 

When I returned to the office I told a 
colleague about the revolution which was 
on the point of overtaking British industry. 

“Your works manager,” he asked, 
“* wouldn’t he be all out to meet production 
schedules?” [thought fora moment. “ Yes,” 
I confessed, “I guess you're right.” 
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Letters to the Editor 


Getting Water 
for Irrigation 


Sir, I would like to comment on certain points 
in your article ‘‘ More Water for the Farm” 
(ENGNG., 26 Aug. "60, p. 276). 

You quote an example of irrigation require- 
ments needing a storage of 1 million gallons and 
state that few farmers could install this. Indivi- 
duals may find this difficult, although substantial 
grants can be obtained and the form of con- 
struction does not need to be as elaborate as a 
water supply company would require. A collec- 
tion of individuals, however, can frequently 
obtain the required development of a water 
source by pooling their resources. This form of 
development has been done successfully for some 
years in the United States and I recently heard 
of two farms in this country joining in con- 
structing a 7 million gallon reservoir for irrigation 
purposes. 

I agree that water demands for farming are 
heavy, particularly irrigation demands, and even 
if the water is available to water supply com- 
panies the additional cost of the larger diameter 
mains which would be required is likely to be 
prohibitive. Also, for eight or nine months of 
the year, the rate of flow in these mains would 
be undesirably low, so that even if a satisfactory 
revised scale of charges were devised, the water 
companies might be reluctant to install the larger 
mains. 

The answer to the increasing demand for 
irrigation water would seem to be either more 
farmers cooperating and pooling their resources 
or the setting up of irrigation boards which 
might be attached to, or form part of, the existing 
river boards. 

Yours faithfully, 
R. FRANKLIN. 
15 Nutfield Road, 
Coulsdon, Surrey. 
29 August, 1960. 


Reinforced Plastics 


Sir, We are most grateful to you for the editorial 
on our laminating service (ENGNG., 15 July 60, 
p. 104). 

We have now produced a small booklet 
which contains more up-to-date information on 
the contact method of laminating with glass 
fibre materials. It has been written with the 
object of explaining the laminating sequence in 
as simple a way as possible. We believe that 
anyone who reads this booklet can immediately 
make a first-class laminate by its aid and without 
any previous skill or experience. 

One snag that has now been overcome is that 
previously it was not easy to measure accurately 
the amount of hardener paste required. So we 
have switched over to a liquid type hardener 
which is contained in a plastic bottle, down the 
side of which graduations are printed together 
with instructions. 

Instructions are simple, in that one measure 
or graduation should be added to every half- 
pint of resin used or, for smaller quantities, 
8 drops for every tablespoonful. The new pack 
also includes an addition to the range-liquid 
accelerator, for speeding up laminating work and 
reducing the gel time, or for laminating below 
60° F down to 50° F, thus avoiding the danger 
of under-curing a laminate in cold conditions. 

Our Laminating Division was started just 
under two years ago with the object of making 
glass-fibre materials available to smal! users and 
individuals, for we found that no single manu- 
facturer supplied all the materials and no manu- 
facturer supplied, materials under bulk or large- 
size quantities; thus those desiring to acquire 
experience in laminating with this relatively new 
medium were handicapped by the fact that it 





9 September 1960 ENGINEERING 


was first necessary to purchase comparatively 
large amounts of different components from 
different manufacturers involving them in con- 
siderable initial cost before being able to start. 
This fact limited the spread of users. To our 
knowledge, since the introduction of our 
Laminating Division, we have introduced many 
hundreds of firms to the use of these materials 
and they have gained the necessary knowledge 
and know-how before starting out in production 
and before buying in bulk from manufacturers. 

In addition, many technical colleges are able 
to offer information, and in some cases tuition, 
from the materials and publications now avail- 
able. For the first time, the home handyman 
can experiment with these materials and make 
car bodies, boat hulls, and other “1 off” 
projects of multiple curvature on plaster throw- 
away moulds. 

Yours faithfully, 
H. M. Percy, 
Sales Promotion Manager. 


Holt Products Limited, 
Vulcan Way, 
New Addington, Surrey. 
30 August, 1960. 


Pipe Protection Tapes 


Sir, We would refer you to the article ““ Wind-on 
Tapes Stop Pipeline Corrosion’? (ENGNG., 
24 June ’60, p. 846). 

We are somewhat surprised to discover that, 
although you mention companies manufacturing 
pve pipe-protection tape, both in the United 
Kingdom and the United States, there is no 
mention of either the Minnesota Mining and 
Manufacturing Company, or our _ product, 
Scotchrap pipe protection tape. 

It would be fair to say that our company, both 
in this country and the United States, has been 
the leader in the field of pvc tape for pipe protec- 
tion for some years. While not wishing in any 
way to detract from the merits of our com- 
petitors’ products, we do feel that an article of 
the nature that you printed is misleading. 

To date, Scotchrap pipe protection tape has 
been found eminently suitable by the North 
Thames Gas Board, the South Western Gas 
Board, many Shell refineries, the British Trans- 
port Commission and British Hydrocarbons, all 
of whom have purchased large quantities of 
Scotchrap. 

Yours very truly, 
J. H. Hopes, 
Product Merchandiser, Sales Promotion 


Tape and Electrical Products Division, 
Minnesota Mining and Manufacturing 
Company Limited, 
3M House Wigmore Street, 
London, W1. 
29 August, 1960. 


Heads or Tails? 


Sir, Concerning your reference to the steam- 
raising units for Dungeness power station 
(Atomic Review, 22 July ’60, p. 120), we were 
interested to see that, in Fig. 2, the unit in 
question is upside down and the little man on 
the ladder must be very giddy by now. We 
have been so busy lately that we have not had 
the chance to write to you before. 

Although we must have stuck the caption 
on the wrong end of the photograph we are sorry 
that the little man on the ladder did not tell you 
of our mistake, but perhaps he likes climbing 
ladders upside down. 

Yours sincerely, 
G. O. Ham, 
Assistant Group Publicity Manager. 


John Thompson Limited, 

Ettingshall, Wolverhampton. 
30 August, 1960. 

Editor's note: After scrutinising the drawing carefully, we 
have now located the little man. Being inside the steam-raising 


unit, he must certainly be cooked by now. We reserve our blushes 
for failing to observe that the steam drum with its safety valves 


should be at the top. 
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Impact of Cars on 
Town Planning 


Motor vehicles, more than any other feature of 
modern life, are responsible for the dramatic 
changes now taking place in the character of 
Britain’s towns and countryside. Indeed, as 
the number of vehicles grows, so the demands 
mount up for more motorways, easier access in 
the towns, and increased parking spaces and 
garaging everywhere. 

On this account, a national conference is 
being organised by the Town and Country 
Planning Association on the theme “ Planning 
and the Motor Vehicle.’’ Discussions will take 
place on the planning of Britain’s national road 
system, the impact of the motor vehicle on the 
functions and design of our towns and villages, 
and the trends and likely demands in the owner- 
ship and use of the motor car. The conference 
is due to take place on 18 and 19 October next 
at Church House, Great Smith Street, London, 
Swi. 

Applications to attend should be made to the 
Town and Country Planning Association, The 
Planning Centre, 28 King Street, Covent Garden, 
London, WC2. Telephone: TEMple Bar 5006. 


Meetings and Papers 


Association of Supervising Electrical Engineers 
BIRMINGHAM 
“ Flameproofness and Intrinsic Safety,” by Dr. W. Bevan 
Whitney. Birmingham Branch. Birmingham Exchange and 
Engineering Centre, Stephenson Place, Birmingham 2. Wed., 
14 Sept., 7.30 p.m. 
NEWCASTLE UPON TYNE 
* Electromagnetic Drives,” by J. Bailey. Newcastle upon 
Tyne Branch. Roadway House, Oxford Street, Newcastle 
upon Tyne. Tues., 13 Sept., 7.30 p.m. 
WOLVERHAMPTON 
** Control Centres in Modern Industry,” by B. Wilson. Wolver- 
hampton Branch. Wolverhampton Chamber of Commerce, 
District Bank Chambers, Lichfield Street, Wolverhampton. 
Wed., 14 Sept., 7.45 p.m. 


British Institution of Radio Engineers 
CARDIFF 
“A Vidicon Television Camera Channel,” by B. S. Pover. 
South Wales Section. Welsh College of Advanced Techno- 
logy, Cardiff. Wed., 21 Sept., 6.30 p.m. 


Combustion Engineering Association 
MANCHESTER 
“Modern Fuels and Their Applications,” by D. C. Gunn. 
North Western Region. Engineers’ Club, Albert Square, 
Manichester. Tues., 27 Sept., 2.30 p.m. 


Institute of Physics and 
the Physical Society 
GLASGOW 


“* Studies of Nuclear Disintegrations at Very High Energies,” 
by Professor C. F. Powell. Tenth Rutherford Lecture. This 
lecture will be delivered during the Conference on Nuclear 
Physics at Glasgow. Admission is not restricted to conference 
members and no tickets are required. Department of Natural 
Philosophy, The University, Glasgow. Wed., 14 Sept., at the 
close of dinner. 


Institution of Electronics 
MANCHESTER 
Films on electronic subjects. Reynolds Hall, College of 
Science and Technology, Manchester. Fri., 30 Sept., 7 p.m. 


Institution of Heating and Ventilating Engineers 

BIRMINGHAM 

“Structural Insulation of Buildings”: discussion. Birming- 

ham Branch. Birmingham Exchange and Engineering Centre, 

Stephenson Place, Birmingham 2. Tues., 13 Sept., 6.30 p.m. 
GLASGOW 

“ Heating and Ventilating in Modern Offices or Hotel Blocks, 

with Emphasis on_High-Velocity Single-Pipe Systems,” by 

C. F. Regenberg. Scottish Branch. Scottish Building Centre, 

425 Sauchiehall Street, Glasgow, C2. Tues., 27 Sept., 7 p.m. 
PRESTON 

* Heating in Horticulture,” by E. E. Shilman, at 2 p.m.; and 

** Modern Methods of Glasshouse Heating,” by L. G. Morris, 

at 6 p.m. Manchester Branch. Both meetings at Bull and 

Royal Hotel, Preston. Tues., 20 Sept. 


Institution of Locomotive Engineers 
LONDON 
Presidential Address, by D. C. Brown. Presentation of 
awards by Mr. R. A. Smeddle, immediate past president for 
papers read during 1959-60 session. Institution of Mechanical 
Engineers, | Birdcage Walk, St. Pames’s Park, SWI. Tues., 
20 Sept., 5.30 p.m.* 


Institution of Mechanical Engineers 
CARDIFF 
Chairman’s Address, by T. G. Dash. South Wales Branch. 
South Wales Institute of Engineers, Park Place, Cardiff. 
Tues., 20 Sept., 6 p.m. 
COLCHESTER 
Chairman’s Address, by P. H. Stephenson. Eastern Branch. 
Red Lion Hotel, Colchester. Thurs., 29 Sept., 7.30 p.m. 
GLASGOW 
“ Jodrell Bank Radio Telescope,” by H.C. Husband. Scottish 
Branch. Royal College of Science and Technology, Glasgow. 
Thurs., 29 Sept., 7.30 p.m. 
LUTON 
“ Statistical Quality Control in Practice,” by A. Lesser. 
Eastern Graduates’ Section. Town Hall, Luton. Wed., 
28 Sept., 7.30 p.m. 
THURSO 
“* Jodrell Bank Radio Telescope,” by H. C. Husband. Scottish 
Branch. Pentland Hotel, Thurso. Tues., 27 Sept., 7.30 p.m. 
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Institution of Plant Engineers 
BIRMINGHAM 
Mobile Plant Discussion Group Meeting. Birmingham 
Branch. Imperial Hotel, Temple Street, Birmingham. Fri., 
16 Sept., 7.30 p.m. 
BLACKBURN 
““New Developments in Fuel and Power Technology,” by 
Professor M. W. Thring. Blackburn Branch. Castle Hotel, 
Blackburn. Thurs., 15 Sept., 7.30 p.m. 


EXETER 
“The M.1 Motorway”: Film and Discussion. Western 
a Royal Clarence Hotel, Exeter. Wed., 14 Sept., 
.m. 
LIVERPOOL 


“Some Engineering Problems with Chemical Plant,” by J. C. 
Veale. Merseyside and North Wales Branch. Exchange 
Hotel, Liverpool. Thurs., 22 Sept., 7.15 p.m. 

ROCHESTER 
“‘ Insulation of Factories and Buildings,” by N. Foster. Kent 
Branch. King’s Head Hotel, High Street, Rochester. Wed., 
21 Sept., 7 p.m. 


Society of Chemical Industry 
BRISTOL 


** The Extraction of Metals and the Chemistry of Metals,”’ by 
Professor F. Richardson. Robert Horne Memorial 
Lecture. Chemistry Department, Bristol University, Wood- 
land Road, Bristol 8. Thurs., 29 Sept., 6.30 p.m, 


Television Society 
LONDON 


**A Novel Approach to Colour Television,” by A. F. H. 
Thomson. Frome Exhibitors’ Association, 164 
Shaftesbury Avenue, WC2, Fri., 30 Sept., 7 p.m. 


The address and telephone number of the headquarters 
of each institution are given below. Meetings in the 

ers town are held there unless otherwise 
stated. An asterisk (*) is placed where it is understood 
that refreshments are available prior to the time stated. 


Association of Supervising Electrical Engineers, 23 Bloomsbury 
Square, London, WCi. (LANgham 5927) 

British Institution of Radio Engineers, 9 Bedford Square, 
London, WCI. (MUSeum 1901) 

Combustion Engineering Association, 70 Jermyn Street, St. 
James’s, London, SW1. (WHitehall 5536) 

Institute of Physics and the Physical Society, 47 Belgrave Square, 
London, SW!1. (BELgravia 6111) 

Institution of Electronics, 78 Shaw Road, Thornham, Rochdale, 
Lancs. (Oldham Main 6661) 

Institution of Heating and Ventilating Engineers, 49 Cadogan 
Square, London, SW1. (SLOane 3158) 

Institution of Locomotive Engineers, 28 Victoria Street, London, 
SWI. (ABBey 6672) 

Institution of Mechanical Engineers, | Birdcage Walk, St. James's 
Park, London, SWI. (WHitehal!l 7476) 

Institution of Plant Engineers, 2 Grosvenor Gardens, London, 
SWI. (SLOane 0469) 

Society of Chemical Industry, 14 Belgrave Square, London, SWI. 
(BELgravia 3681) 

Television Society, 166 Shaftesbury Avenue, London, WC2. 


(TEMple Bar 3330) 


Exhibitions 
and Conferences 


Scientific Radio Union, International (URSD, 

Assembly.—Commenced Mon., 5 Sept. 

Lasts until Thurs., 15 Sept. At University College, 

London, W.C.2. Apply to Department of Scientific 

and Industrial Research, Charles House, 

5-11 Regent Street, London, SWI. Tel. WHItehall 
9788. 


Fatigue Strength, Symposium on Tropical Problems 
of.—Fri. and Sat., 9 and 10 Sept., in Prague. 
Held under the auspices of the Czechoslovak 
Scientific-Technical Association. _ Apply to the 
secretariat of the symposium, c/o Ceskoslovenska 
védecko-technicka spoleénost, 5 Siroka, Praha 1— 
Staré Mésto, Czechoslovakia. 

Farm, Construction and Industrial Machinery Meeting 
of the Society of Automotive Engineers.—Mon., 
12 Sept., to Thurs., 15 Sept., at the Milwaukee 
Auditorium, Milwaukee, Wisconsin, USA. Offices 
of the Society: 485 Lexington Avenue, New 
York 17, USA. 

Utrecht Autumn Trade Fair.—Mon., 12 Sept., to 
Sat., 17 Sept., at Utrecht, Holland. For consumer 
goods. In the United Kingdom, applications 
should be made to Mr. W. Friedhoff, Netherlands 
Chamber of Commerce, 10 Gloucester Place, 
London, WI. Tel. WELbeck 9971. 

Physical Chemistry of Aerosols.—Tus., 13 Sept., to 
15 Sept., at the University, Bristol. Organised 
by the Faraday Society, 6 Gray’s Inn Square, 


tion of Public Lighting Engineers, Annual 
Conference.—Tues., 13 Sept. to Fri., 16 Sept., 
in the Leas Cliff Hall, Folkestone. In connection 
with the conference, there will be an exhibition of 
street lighting apparatus and equipment at Lang- 
horne Gardens, an outdoor display of lamp 
columns at Leas Cliff, and an outdoor display of 
mobile equipment in the Langhorne Gardens Car 
Park. Offices of the Association: 76 Victoria 
Street, London, SWI. Tel. ViCtoria 3655. 

Electronic Test Equipment Symposium, Fourth 
Annual Joint Military-Industrial—Wed. and 
Thurs., 14 and 15 Sept., at the Museum of Science 
and Industry, Chicago. Apply to Mr. Robert 
Brausch, conference secretary, Armour Research 
Foundation of the Illinois Institute of Technology, 
10 West 35th Street, Chicago 16, Ill., USA. 





Events in Advance 


Nuclear Physics, Conference on.—Wed. and Thurs., 
14 and 15 Sept., in the Department of Natural 
Philosophy, The University, Glasgow, W2. 
Organised by the Institute of Physics and the 
Physical Society, 47 Belgrave Square, London, 
SW7. Tel. BELgravia 6111. 

Radio, Television and Electronics Exhibition, 22nd.— 
Thurs., 15 Sept., to Mon., 26 Sept., in Paris. 
Apply to the Syndicat des Constructeurs d’ Appareils 
Radio Recepteurs et Televiseurs, 23 Rue de 
Lubeck, Paris. 

Computers and Data—Processing Equipment, Con- 
ference.—Fri., 16 Sept., in ae Apollonia Hotel, 
53 Nybrogatan, Stockholm O. Organised by the 
British-Swedish Chamber of Commerce in Sweden, 
5B Hovslagargatan, Stockholm C, Sweden. 

Chromatography, International Symposium on.— 
Fri. and Sat., 16 and 17 Sept., in Brussels. 
Organised by the Belgian Society of Pharmaceutical 
Sciences. Apply to the Belgisch Genootschap 
voor Pharmaceutisches Wetenschappen, 11 Archi- 
medesstraat, Brussels 4, Belgium. 

Computers in Industry: Fourth National Students’ 
and Graduates’ Convention.—Sat., 17 Sept., at 
The University, Birmingham. Apply to Mr. M. 
Honoré, 126 Langdon Road, Knowle, Warwick- 
shire. 

Methods of Concrete Usage, Course on.—Sun., 
18 Sept., to Fri., 30th Sept., at University College, 
London. Fee £47. Apply to the director, 
Courses Department, The British Council, 65 Davies 
Street, London, W1. Tel. GROsvenor 8011. 

Outboard Marine International Distributors’ Con- 
ference.—Mon., 19 Sept., to Thurs., 22 Sept., 
at the Hotel de Paris, Monte Carlo. Outboard 
Marine International S.A. is a subsidiary of 
Outboard Marine Corporation of Canada. Apply 
to Outboard Marine International S.A., P.O. Box 
830, Nassau, Bahamas. 

Heat-Resisting Alloys Exhibitions.—-Tues., 20 Sept., 
to Thurs., 22 Sept., at the Grand Hotel, Sheffield; 
and Tues., 27 Sept., to Thurs., 29 Sept., at More’s 
Hotel, Glasgow. Theme: ‘* When It’s Really 
Hot,” concentrating exclusively on Wiggin high- 
temperature alloys. Organised by Henry Wiggin 
and Co. Ltd., Thames House, Millbank, London, 
SWI. Tel. ViCtoria 3888. 

Public Health Inspectors’ Exhibition.—Tues., 20 Sept., 
to Fri., 23 Sept., at Scarborough. Organised by 
the Association of Public Health Inspectors, 
19 Grosvenor Place, London, SWI. Tel. SLOane 
9127. 

Polymers; High-Temperature Resistance and Thermal 
Degradation, Conference.—Wed., 21 Sept., to 
Fri., 23 Sept., in London. Organised by the 
Plastics and Polymer Group, Society of Chemical 
Industry, 14 Belgrave Square, London, SWI. 
Tel. BELgravia 3681. 

Diamond Physics, Conference on.—Thurs. and Fri., 
22 and 23 Sept., at the J. J. Thomson Physical 
Laboratory, The University, Reading. Organised 
by the Institute of Physics and the Physical 
Society, 47 Belgrave Square, London, SW7. 
Tel. BELgravia 6111. Apply to Dr. C. D. Clark, 
The J. J. Thomson Physical Laboratory, White- 
knights Park, Reading, Berks. 

Protection of Gas Plant and Equipment from Corro- 
sion, Symposium.—Thurs. and Fri., 22 and 23 
Sept., at the College of Advanced Technolgy, 
Gosta Green, Birmingham 4. Sponsored by the 
Institution of Gas Engineers, the Corrosion Group 
of the Society of Chemical Industry and the College 
of Advanced Technology. Apply to Mr. A, S. 
Blower, Department of Chemistry, College of 
Advanced Technology, Suffolk Street, Birmingham, 
1. Tel. Midland 6521. 

Ultrasonic In and Practice, Con- 
ference.—Thurs., 22 Sept., to Sat., 24 Sept., ai 
the Queen’s Hotel, Cheltenham. Arrangements 
being made jointly by the Non-Destructive Testing 
Group of the Institute of Physics, the Society of 
Non-Destructive Examination and the Non- 
Destructive Testing Society of Great Britain. 
Apply to Mr. I. M. Barnes, Materials Laboratory, 
de Havilland Propellers Ltd., Hatfield, Herts. 

British Association for Commercial and Industrial 
Education (BACIE), Annual Conference.—Thurs., 
22 Sept., to Sat., 24 Sept., at the Cambridge Union 
Society, Cambridge. Offices of the Association: 
26a Buckingham Palace Road, London, SWI. 
Tel. TATe Gallery 4985. 

History of Medicine and Pharmacy, First British 
Congress on.—Thurs. and Fri., 29 and 30 Sept., 
in London. Organised by the Faculty of the 
History of Medicine and Pharmacy at the Worship- 
ful Society of Apothecaries of London, in coopera- 
tion with the Royal Colleges of Surgeons and 
Physicians and the Royal Society of Medicine. 
Apply to Dr. F. N. L. Poynter, Wellcome Historical 
Medical Library, Wellcome Building, Euston 
Road, London, NWI. 
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Finland: EFTA or Dependence on Russia? 


Finland now faces the deli- 
cate task of finding a way 
to take part in the trading 
agreements of the European 
Free Trade Association with- 
out incurring the disapproval 
of her big Soviet neighbour. 


INLAND, the nearest independent nation to 
European Russia, has a post-war record of 
diplomatic agility and of raising her living 
standards while paying off her immense war 
reparations. 

Now the Finns are face to face with an acute 
economic dilemma that will be argued out when 
President Kekkonen, the Finnish Prime Minister, 
goes to Moscow in November to return Mr. 
Khrushchev’s recent trip to Helsinki. 

For a nation whose export trade stands 
squarely upon her forest resources, Finland is 
only too aware of the significance of the advan- 
tages of the European Free Trade Association 
to Sweden and Norway, whose wood based 
industries are equally substantial. But with so 
big a neighbour just over the border the Finns 
have delicately to balance the plain need not 
to be too far behind Scandinavian competitors 
against the equally apparent unwisdom of 
upsetting relations with Mr. Khrushchev. 

The time when the Finns decision to make 
their own trading relationships has come sooner 
than many observers expected. The tariff reduc- 
tions in the EFTA on wood and paper give the 
Swedes and Norwegians a big advantage in 
trade especially with the United Kingdom. Is 
the Finnish economy strong enough to stand this? 

The big problem facing the Finnish Govern- 
ment is how to diversify the economy with 
insufficient capital for the task. More than 
90 per cent by value of Finland’s exports come 
under the broad heading of forest products. 
This covers ten or more sub-divisions some of 
which are manufacturing industries with up-to- 
date equipment. These include cellulose, ven- 
eers and plywoods, mechanical pulp, newsprint, 
fibre board and chipboard. Exports of sawn 
timber are now considerably less valuable than 
the manufactured products from the wood and 
paper industries. Last year Finnish exports 
under the five biggest headings were paper indus- 
try wood industry, metal working and engineer- 
ing, round and hewn timber, and agricultural 
products. The remaining 11,000 million Fin- 
marks of exports were made up of ceramics, 
glass, pottery, and textiles all in small quantities. 


SHIPBUILDING 


The big change that has taken place in the 
composition of exports in the last ten years has 
been the decline in importance of round and 
sawn timber and the rapid advance of engineer- 


One problem facing the industry is the need to 


import raw materials. Although various metals, 
including copper, lead and nickel are mined in 
Finland, only copper is produced in sufficient 
quantities to meet home demands. Iron ore and 
scrap have to be imported for the country’s small 
steel industry. Oil and coal are also imported 
but efforts are now being made to step up 
production of hydro-electricity. 

Much of Finland's heavy engineering potential 
is concentrated in the shipbuilding industry. 
This is centred on Turku and Helsinki. The 
biggest company is Wartsila-Koncernen A.B., 
whose Crichton-Vulcan yard is situated on the 
Aura river at Turku, the second biggest port in 
the country. Ships of from 2,000 to 13,800 tons 
are built and equipped at these yards. The 
largest vessel ever built in Finland, the Western 
Trader (13,300 tons), for an American company, 
was launched there in 1959. Early this year the 
Svane Holm, a motor cargo vessel of 8,500 tons, 
was handed over to its Swedish owners. The 


am 


Construction at the Turku shipyard of Crichton-Vulcan. 


Sandvikens Skeppsdocka at Helsinki is the only 
shipyard in the world specialising in the construc- 
tion of icebreakers. The third shipyard, Valmet 
of Helskinki, is state-owned. This concern 
grew out of the former ordnance factory and is 
now engaged in heavy engineering as well as 
shipbuilding. Vessels of up to 10,000 tons can be 
built or repaired in the Helsinki yards. The 
remaining shipbuilding company, Rauma-Repola 
builds tankers as well as cargo ships. Its Volka 
yards specialise in lake and coastal vessels. 

The engineering industry is obliged to obtain a 
large proportion of its raw materials from 
abroad, including semi-manufactured products. 
The big expansion of the industry in the post- 
war years has been fostered by the need to 
pay an indemnity to the USSR of about 
$570 million. 

To make this vast sum, entirely new branches 
of the engineering and shipbuilding industry 
were created. Although at the time this change 
over placed a considerable strain on the Finnish 
economy the general living standard has risen 
as a result of the greater industrial diversification. 
Mechanisation of agriculture for example has 
become more widespread. A number of firms 
now make tractors and farm machinery most of 
which is sold on the home market. Among these 
are Mauno Kurppa (earth moving and ditching 
machines), Valmet (tractors), Porin Konepaga 
(mowing machines, threshers, seed drills). 

The Finnish housewives are also seeing the 
results of the expansion of the engineering 
industry. Electric stoves, refrigerators, washing 
machines and other consumer durables are now 
finding their way into Finnish homes. The flair 
for design, conspicuous among Finland’s glass, 
pottery and furniture makers, is also to be 
found among the engineers. The model kitchen 
to be seen in the display centre at the Arabia 
pottery factory at Helsinki would set any British 
housewife clamouring for one of her own. 

In heavy engineering the Finns manufacture 
dock and harbour equipment and cranes. The 
products of the Kone company are to be seen 
not only on the docks of Helsinki but farther 
afield at Umea, and Uddevalla in Sweden. 
Another very successful product which seems to 
be well adapted to local road and climatic 
conditions are the giant trucks made by SISU. 
Elsewhere the engineering industry produces 
cables, pumps and wire rope. Paper making 
machinery much of it constructed to meet the 
particular needs of the purchaser is one of the 
most successful exports of the Finnish engineering 


The Pyhikoski hydro-electric power station. 


industry. Karhula and Rauma-Repola are 
among the biggest firms in this section of the 
industry. 

Last year Britain was the biggest market for 
Finnish exports taking 23 per cent of the total. 
The greater part of these were from the wood and 
paper industry. At the other end of the line 
16 per cent of Finland’s imports came from 
Britain. Motor cars and commercial vehicles 
are one of the biggest items. In addition there 
were imports of machinery, tools, tractors, and 
semi-manufactured articles. 

Although only a small market—the total 
population is only 4-4 million—Finland has a 
high standard of living. The goods on display 
in the stores of Helsinki are of the highest quality. 
Labour costs are somewhat lower than in the 
three Scandinavian countries and this advantage 
will help the Finns to overcome the disadvantages 
of being outside the EFTA. 

On 16 September the Finnish Trade Fair 
opens in Helsinki on a site next to the big stadium 
built for the Olympic Games. The exhibits will 
cover all aspects of the country’s manufacturing 
industry and a record number of foreign buyers 
will attend. Those who do so can be sure of 
seeing well designed goods well displayed. It 
may be that they will come away with a new 
respect for Finnish products and an increased 
interest in Finland as a market. 
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Special Article 





Electric 


After 400 years, the mechan- 
ical watch is being challenged 
by battery-powered models 
which are potentially more 
accurate and cheaper to 
produce. 


i hare mechanical watch has been developed 

during 400 years to an extremely high pitch 
of perfection. Wrist watches with a maximum 
variation between two daily rates of 10 sec are 
quantity produced. This represents an error 
of only 0:01 per cent. So why produce electric 
watches ? 

The answer to the question is that electric 
watches are said to be simpler and more reliable. 
An independent Swiss report on the watch 
industries this year declared them to be potenti- 
ally two-thirds cheaper to produce than orthodox 
mechanical watches. They are also potentially 
more accurate. 

The obvious way of making an electric watch 
is to rewind the main-spring of a normal move- 
ment by a battery and motor. Many proto- 
types were constructed on this basis, but they 
offered no advantage in timekeeping over a 
selfwinding watch and suffered from bulkiness 
and additional complication. First success came 
from apparently breaking the creed. In the 
Hamilton watch, a battery is used to oscillate 
the balance and spring by electro-magnetic 
impulses, and the balance drives the watch hands. 
The escapement, the main train of gears, and of 
course the mainspring are all eliminated. The 
balance becomes a motor as well as a control 
system, and although it does more work than 
that of a mechanical watch, its amplitude of 
swing is more constant. 

Such a watch can be of either moving coil or 
moving iron design. Hamilton chose the moving 
coil because this is more efficient electro-mechan- 
ically. Lip developed a similar system, but used 
the moving iron because of certain advantages 
in production. At the moment of writing, no 
Swiss electric watches have been released for 
technical examination, but those of which brief 
details are available use the same basic system.* 

The Hamilton movement is shown in Fig. 1. 
The bottom of the tiny battery A is held by clip 
B. The balance wheel has part of its circum- 
ference jbroken by a coil of wire C. Beneath 
the balance are fixed two small permanent 
magnets D which form a magnetic circuit with 
the shunt bridge E. When the balance is set in 
motion, it closes a pair of contact points for a 
few milliseconds to complete the electric circuit. 
One contact is on the balance staff (shaft) and 
the other on the end of a fine spring F. (The 
other spring is part of the switch mechanism.) 
The coil on the balance passes through the air 
gap of the permanent field and when energised 
causes the balance to be impulsed in one direction. 
On the return swing of the balance, the points 
remain open; thus the balance is impulsed on 
alternate swings. 

The swinging balance also carries near its 
axis a pin which turns a star wheel one tooth 
forwards as the balance is being impulsed. 
Under one tooth of the star wheel is a third 
magnet which acts as a “ magnetic ratchet.” 
The geometry of the teeth and pin are such that, 
on the return swing of the balance, the star wheel 
will not be rotated enough for it to be “ clicked ” 
backwards. The star wheel drives the hands 
through a simple train of gears, advancing them 
é of a second at every oscillation of the balance. 

The Lip watch employs two batteries in parallel 
which produce a more stable output—less than 
0-05 V_ variation per week. Average con- 
sumption of the watch is 7 microamps at 1-5 V. 
There are two stationary mu-metal cored coils, 

* Some Swiss electric watches will be on show 


at the International Watch and Jewellery Fair, 
Olympia, London, 12-16 September. 


each of 5,000 turns of 0-025 mm diameter wire, 
in parallel, which comprise a stator system, the 
ends of which are seen at A A’ in Fig. 2. The 
balance, shown in section at C, has a single arm 
with two blocks BB’ comprising a moving 
armature. Oscillations of the balance are 
counted by a wheel G with magnetic ratchet 
(not shown) similar to that in the Hamilton. 
The ruby pin H on the balance turns this index 
wheel. The balance operates a mechanical 
switch with a fixed contact D and a moving 
contact spring E, by means of the ruby pin F. 

The same zinc-carbon battery developed by 
Mallory Batteries is used in both watches. It 
is 11-25 mm in diameter, 3-2 mm in height, and 
weighs 1-4 grams; the capacity is 60 milliamp- 
hours, and the useful life in a watch from a year 
to 18 months. The output is very consistent 
and only falls off in the last six to eight days of 
battery life, which accounts for the consistent 
amplitude of the balance. 

Some of the Swiss electric watches employ 
small accumulators which can be recharged 
from ordinary torch batteries without removing 
them from the watch cases. The accumulator 
is a little larger, 15 mm in diameter by 5 mm in 
height with a weight of 3 grams. An atomic 
battery using promethium 147 with a watch 
life of about five years is under development 
in the USA by the Elgin National Watch Co. 
and Walter Kidde Nuclear Laboratories. This 
has to have a lead shield but it is very small. 








Fig. 2. The balance-motor assembly in the Lip 
electric watch. 


(Drawing by courtesy of ‘* Horological Journal.”’) 


Watches Become Competitive 


By Eric Bruton, F.B.H.1., 


Editor, Horological Journal 


The magnets used are of the recently developed 
cobalt platinum type, which have high flux 
density and remanence. Their use is made 
possible by the non-magnetic alloys developed 
for use in balance and spring systems of orthodox 
watches to avoid effects of magnetism on time- 
keeping. Electric watches can be affected by 
steel parts becoming magnetised, however, and 
may be demagnetised in the usual way by passing 
them through an alternating magnetic field, 
without affecting the permanent magnets. 

One of the biggest problems is the contacts. 
In the Hamilton watch, one of these is of fine 
silver and the other of gold and they have a 
positive make (under pressure) and break action. 
They have to make and break accurately about 
80 million times a year with minimum inter- 
ference with the balance action. Lip have 
tackled the problem in a different mechanical 
way and have also experimented with transistors 
to eliminate mechanical switching. The Swiss, 
too, have done development work on transis- 
torised switching, but no one has such a watch 
in production yet. 

Sparking is kept to a minimum by using coils 
without cores, i.e., with low inductance, as in the 
Hamilton, or by providing a diode and resistor 
circuit as in the Lip and some of the Swiss 
watches. The Hamilton has the coil as part 
of the oscillating system, which means it must 
be firmly and exactly placed, and “ poised” 
(statically balanced). The wire is about 230 ft 
(70 metres) long and 0-0006 in (0-015 mm) in 
diameter. 

The new Swiss watches will probably differ 
most in the drive to the hands. Some of them 
use an arrangement that appears to be like a 
lever escapement and escape wheel, but the 
balance drives the “ escape” wheel instead of 
the escape wheel driving the balance. 

The timekeeping of electric watches so far 
tested in this country has been decidedly good. 
As the balance is impulsed in one direction only, 
this enables the watch adjuster to use the 
timekeeping error due to the escapement to 
counteract opposite errors due to lack of 
isochronism, a practice employed on marine 
chronometers, which are impulsed similarly 
but by mechanical means. The more constant 
amplitude of the balance also reduces various 
problems of adjustment. ats 

The greatest break from convention is repre- 
sented by an electronic watch about to be put 
into production by another American company, 
Bulova. They have abandoned the balance as 
well as the rest of the orthodox watch. Instead, 
there is a U-shaped reed vibrating at 360 c/s. 
It is kept in vibration at its natural frequency by 
an electro-magnetic transducer formed by fixed 
coils, and magnets on the ends of the fork tines. 
The usual tiny battery operates the transistorised 
circuit. 

The drive to the hands is by a pawl on one 
tine driving a ratchet wheel with extremely fine 
teeth, an arrangement that has proved sur- 
prisingly practical. This scheme eliminates not 
only isochronal errors but the positional errors 
by which all balance and spring watches are 
bedevilled. 

Experiments are also being carried out on 
radically different lines. Their object is to make 
the wrist watch a radio receiver or slave motor 
impulsed by continuous radio time signals such 
as those broadcast by the Post Office station at 
Rugby. One difficulty is screening of the watch 
by surrounding objects, which would stop it or 
make it lose unless there were a stand-by source 
of power, but it might well prove important for 
limited areas where exact synchronisation is 
needed. It certainly seems that we are on the 
edge of a new era in the development of the 
wrist watch. 
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Space Flight Gives Radio a New Dimension 


Facilities for international 
radio communications have 
become outmoded. The next 
ten years may see a revolution 
in techniques through the use 
of artificial satellites. 


A’ THE turn of the century, when experimenters 
like Marconi gave us the means of com- 
municating throughout the world by radio, a 
milestone in human progress was _ reached. 
Since then, engineering skills have improved on 
these techniques and, by and large, our means of 
communication have kept pace with other world 
events. In fact it could well be argued that pro- 
gress over the last 50 years has been largely due 
to our means of communication through radio 
and telephone. 

At the present moment, however, the world’s 
radio channels are rapily becoming saturated 
and communication through intercontinental 
cables is too costly to be extended much further. 
In addition to this, present-day communication 
links are all too easily disrupted by uncontrollable 
natural phenomena, such as sunspots. For 


instance, an increase in sunspot activity can 
black out all radio links between Europe and 
North America. 





So, as progress continues and good communi- 
cations become more important and more desir- 
able, we are faced with two problems: to find 
ways of extending our scope for further com- 
munications, and to improve reliability (the 
latter is particularly important in military 
activities). 

At the moment we are dependent, almost 
exclusively, on high frequencies in the band 
5 to 20 megacycles per second for our long-range 
radio communications. This spectrum is shared 
internationally and must support all applications. 
Hence entirely new techniques must be developed 
if we are to increase our range of frequencies 
and improve reliability. Of the methods that 
have been proposed for doing this, the most 
promising and far reaching are those based on 
the use of artificial Earth satellites. 


A THOUSAND TIMES BETTER 
Two types of communication satellites have 
been suggested, one called “active”’’ and the 
other “ passive,” either of which could open up 
the complete range of frequencies up to 
10,000 Mc/s for global communications. This 
solution would not only provide a useful spec- 


trum nearly 1,000 times as big as we have now, 
but it would also greatly improve reliability. 

Of the two satellite systems, the passive one is 
by far the most simple. In fact it consists only 
of a large balloon (about 100 ft in diameter) 
which, when in orbit, can be used as a reflector 
to guide straight-line radio waves from one 
point on Earth to another. The balloon need 
only weigh a few pounds and can be inflated 
automatically when the right altitude is reached. 
Due to the small payload requirements of this 
approach (about 25 to S50Ib) the launching 
vehicle is comparatively cheap and simple. 

Echo I, the American satellite which was put 
into orbit a few weeks ago, amply demonstrated 
the possibilities of the passive technique when it 
was used to transmit voice signals over three 
thousand miles. The fidelity of the transmis- 
sions were of surprisingly high quality. 

The two main advantages of the passive satel- 
lite are its inherent reliability (there are no 
moving parts to go wrong) and the low cost of 
launching. But it suffers from one major dis- 
advantage: it cannot amplify signals, and there- 
fore powerful transmitters and ultra-high-quality 
receivers must be used. It is also true that more 
passive satellites would be required to cover a 
given area than would be the case if active 
satellites were used, but this may be offset by 


(Left) Passive radio 
transmission ; Echo I has 
demonstrated how a large 
balloon projected into 
orbit may be used to re- 
flect radio waves from one 
point on the earth's sur- 
face to another. 


(Right) Active radio 
transmission ; a repeater 
satellite, such as that de- 
vised by Hawker Siddeley 
Aviation Limited and 
shown here as a one-fifth 
scale model, would re- 
ceive, amplify and re- 
transmit radio signals. 


the low cost of launching a lightweight payload. 

The active (or repeater) satellite differs from 
the passive type in that it carries the necessary 
equipment to receive, amplify and retransmit 
radio signals. Its main disadvantage is therefore 
obvious, it can develop technical faults and its 
useful life is limited by the individual electronic 
components that are contained within it. 

It does have two important advantages how- 
ever; much smaller transmitter powers can be 
used (and simpler receivers) and it needs fewer 
orbiting vehicles. 


ACTIVE SYSTEM FAVOURED 


At the moment, the most favoured of the two 
systems, as far as Britain and America are con- 
cerned, seems to be the active one (in Russia, as 
near as one can tell, the passive system is pre- 
ferred). Several different types of active satellite 
have been designed on paper and, until recently, 
the most favoured cf these has been a 24-hour, 
equitorial-orbit, “* stationary’ satellite system. 
Using three satellites, this American designed 
system could give almost world-wide coverage. 

Attractive as it seems, this proposal is beginning 
to lose favour. The reason for this is that the 


three satellites must be launched very accurately 
to heights of more than 20,000 miles; so that 
in addition to high launching costs for each 
satellite, there is a high risk of launching failures. 
In fact it is estimated that three firings might be 
required for each successful launching. 

In addition, because of the long distance of 
each repeater from the Earth’s surface, high 
radio transmitter powers would be required 
and there would be a delay time (due to the 
finite velocity of electromagnetic waves) of the 
order of 200 msec, which is outside agreed 
international telecommunication standards. 

Apart from the latter point, which may not 
be a major issue, the shortcomings of the 
stationary equatorial system are likely to 
disappear with time, as engineering developments 
continue to be made in both rocketry and 
electronics. 

In the meantime, one of the most attractive 
looking systems proposed is one for “ peak- 
period ’’ communications, which gives part 
global coverage with three satellites, or almost 
total coverage with nine. Using low-altitude, 
elliptical-orbit, satellites, this system is more 
realistic in terms of accuracy requirements, 
launching costs, transmitter power and delay 
time; so that it presents a more immediately 
attractive proposition. 

The designers of this system, who are with 
Hawker Siddeley Aviation Limited, Kingston, 
Surrey, have suggested that a start could be 
made by launching three satellites in the northern 
hemisphere to give peak-period coverage from 
the pole down to a latitude of 40° N. With the 
payloads that could be launched by a Blue 
Streak and Black Knight combination, they say 





that a 1 Mc/s bandwidth, suitable for high- 
quality telephone links, could be obtained. 
It is envisaged that later developments of the 
same system could give a bandwidth of 5 Mc/s, 
which would be suitable for television. 

The Hawker Siddeley proposal is not the only 
alternative to the once-favoured 24-hour-cir- 
cular-orbit system; several others have been 
devised by companies in the USA. In fact so 
many attractive proposals have been made, 
and so many pros and cons are involved, that 
the accent of decision has switched from whether 
we should have communications satellites to 
which ones should be considered first. 

In Britain, before this kind of decision can be 
made, the whole question of rockets and space 
engineering must be resolved. When we can 
decide on a long-term programme of space 
research, taking into account meteorology, 
astronomy, physical research and _ national 
defence, then we will have an opportunity to 
crystallise our ideas on satellite communica- 
tions. If this could be done soon, then by 
collecting revenues as we do for our submarine 
cables, we could become the first nation to make 
space engineering pay. 
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HEAVY-DUTY Compressor 
for reliable 3-shift operation 
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Here’s Air Power at 
ROCK BOTTOM cost 


ERG 


Atlas Copco’s ER6 compressor delivers 
air at the lowest possible cost. Designed 
to incorporate every economy factor, it 
combines the lowest possible running 
costs with low installation costs and a 
space saving design. 

The ER6 delivers 1,075 cfm at 100 psi 
(30.4 m3/min at 7 kg/cm2) for a power con- 
sumption that is absolutely rock bottom. 
Thanks to a new type of intercooler, water 
consumption is only 440 imperial gallons 
(2,000 litres) per hour—a quarter the con- 
sumption of most similar machines. The 
ER6 is compact. Occupying only half the 
space usually required for machines of its capacity, 
it saves expensive factory space. In addition, instal- 
lation costs are lower as new, cheaper installation 
methods are employed. 


RANGE OF STATIONARIES 

From 2.5 to 20,000 cfm, there is an Atlas Copco 
stationary compressor to suit every requirement. 
Whatever the design factor—compactness, low 
installation cost, low operating cost, or a combin- 
ation of all three—Atlas Copco stationaries are 
high-performance machines you can rely on. 





Sales and Service in Ninety Countries 

With companies or agents in ninety countries, Atlas 
Copco is the world’s largest organisation specialising 
solely in compressed air equipment. Products include 





Built to last! This Atlas Copco compressor was installed at the Bofors 


stationary he portans cris ae rock drills, engineering works (Sweden) in 1907. It is still in operation 
loaders, hoists, air tools and paint-spraying equip- 


WRITE FOR THE LEAFLET ~~ 


ment. Wherever you are, the international Atlas > 
Copco group offers expert advice and provides a Leaflet E1127 gives full details of the ER6 compressor. | 

; Write for a copy to your local Atlas Copco company or | BR) 
complete after-sales service. agent or to the address below. KN 


MAtlas Copco puts compressed air to work for the world 


Atlas Copco AB, Stockholm 1, Sweden. In the U.K. Atlas Copco (Great Britain) Ltd., Hemel Hempstead, Herts. 
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cuts in cost 


e possible by the availability of sections of 
eased structural efficiency, and new methods of design” 
fabrication have made further economies possible. 


The adoption of higher working stresses has 
brought a further reduction in steel and labour, 
ith corresponding reduction in cost. 


not all. The cost of steel per ton is now lower 








STEELWORK SUITS EVERY TYPE OF BUILDING 
AND IS EASILY ALTERED OR ADAPTED 


BRITISH CONSTRUCTIONAL STEELWORK ASSOCIATION j | 
ARTILLERY ROW, WESTMINSTER, S.W.1 
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Not so Different 
Under the Skin 


| Page year, in the USSR, there were 
some eight million members of the 


Communist party. The United States, | 


at the same time, had around eight 
million shareholders. 

This intriguing comparison comes to 
light from reading The Red Executive 
(published by Macmillan at 21s), by 
the American economist, Mr. David 
Granick, which suggests that however 
different the aims and organisation 


structures of the two countries, their | 


managers find themselves in some 
curiously similar situations. 

Granick suggests that both sets of 
executives find that the operations in 
which their responsibilities 
them are very different from the official 
picture presented by exponents either of 
Communist or Capitalist ways of 
doing things. 

In the Soviet Union, whether the 
strict rules are those of the present 
Khrushchev decentralisation, itself a 
harking back to the methods tried 


forty years ago, or the tightly-drawn | 


regulations of central Moscow control, 


as under Stalin, many of the real deci- | 


sions were and are made at the factory 


level. Granick cites, as a general case, | 


the official decisions that Moscow 
should be held at a certain fixed size, 
yet its industry and housing goes on 


growing under the noses of those who | 


have decided against that course. 


Something of the same pressure is | 


seen in London, where the County 
Council fights constantly for a policy 


of decanting and industry flows just as | 


relentlessly towards the south-east. 
From United States experience, Gran- 
ick quotes the corporation president 
who was opposed to a heavy capital 
investment but who was so long in 
making up his mind to refuse the 
project that too many “ subordinates ”’ 


had come out in favour of the scheme | 


for him to do more than try to delay 
matters. 


Engineering Executives 


Tne great difference between the | 
American and the Soviet managerial | 
scene is that up to and far beyond the | 
plant directors the overwhelming majo- | 
rity of Russian executives are engineers. | 
And not engineers who after their 
training went into sales, or research or 
staff work, but men who graduated and 
went directly into production on the | 
shop floor. 

In the past and in the present, Granick 
states, the patriotic first step for the 
budding Russian executive, and the | 
only one that will not prejudice his 
chances, has been to step from gradua- 
tion into production, by no means a 
move unprepared for since his professors | 
are as production oriented as anybody | 
else. 

Obviously enough, the top posts in | 
American industry are very differently | 
filled. Accountants and salesmen are 
to be found much more at the top in an | 
economy where the selling function has | 
a vital place. Selling has not yet come | 
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involve | 


of the union’s militant 
| means that the reserves are not there | 
| for the unions to do the research and 


| to mean anything of note in the Soviet 
economy, still in the capital-accumula- 


greater industrial capacity. 


| 
| tion phase of putting all its weight into | 
| 


It follows from the eminence in 
Russia of the qualified engineer, and in 
| the United States of a wider range of 


| graduates, that far fewer non-graduates | 
reach managerial positions than is still | 


the case in Britain. 
| United Kingdom’s university facilities 


The slow rise in the | 


34] 


same time, the union agreed to allow 


its almost £6 million funds to be | 


invested in equities. 


| Will they be investing at the top of | 
| the market? Such a view could have | 


been taken at many different times since | 
the end of the Second World War and 
there is no reason to suppose that it | 
would be any less wrong now. | 
What is clearly true is that after | 


| missing ten years of rising stock values, 


| Suggests that this relative position will | 
| only slowly change, for the expansion of | 


| Soviet university education still proceed- | 


| ing is making it more and more certain 
| that the race to managerial positions is 
one that, for those who do not qualify, 
just never begins. 

On a standard of living basis, any 


chaotic. Whatever the rouble-doilar 
relationship may be, the American 
executive lives in a fine airy house, his 
wife looks after their three or four 
| children, and he worries about money 
for summer camp and the second or 
| third car. His Russian equivalent 
probably lives in a tiny two-roomed 


comparison between the two worlds is | 


those trade unions who decide to miss | 
no more will have to be very carefully 
advised if they are to reap the full benefit 
of moving into the market. 


| 
| 


School Leavers 


put up Unemployed Total | 


Leaving aside the school leavers, the | 
number of wholly unemployed a 


| in Britain in the middle of last month | 


_ than the normal seasonal increase Over | heer, severe this year. In 


| quarter of the year alone, 111 people 


| flat, with no car but an efficient public | 


transport service. His wife works and 
| the two children are looked after, from 
the age of a few months old, in one State 
organisation or another. But he may 
| well have a dacha in the country and 
according to Granick, freedom from 
money worries. 


General Prosperity 
and Union Poverty 


The sunshine of prosperity is the reverse 
| of helpful to the Labour Party’s success, 
| and curiously it has not assisted the 
| financial position of the trade unions. 


| cent, compared with 1-3 per cent in 


rose by 4,931, almost 25 per cent less | 


mid-July of 6,500. 

Taking into account the school leavers | 
there were 321,288 unemployed in the | 
United Kingdom at the middle of 
August. This is a rise of 29,337 over 
the.month before, made up of 29,517 
more boys and girls and 180 fewer adults | 
out of a job. 

The percentage of unemployed as a 
proportion of those in work was given 
by the Ministry of Labour as 1-4 per | 


mid-July. Unemployment remains 


| stubborn in Northern Ireland where it | 


increased by 348 to 28,868, which is 
6-1 per cent of the estimated number of 
employees. 

The region with the lowest percentage 


| of unemployed is still London and the 


Since the war, one after another of the | 


| the Church of England among them, 
| have obtained the powers to put their 
investments into equities. No doubt 
the movement away from the no-longer- 
well-named gilt-edged stocks assisted 
their decline and with it the position of 
| those who did not sell. 

The trade unions have only recently 
shown signs of moving away from 


securities, one example has been the 
| General and Municipal whose rules 
now allow it to invest £1 million in 
equities, and ten per cent of that amount 
in unit trusts. 


great institutions and national bodies, | 


South-East, 0-8 per cent; Wales and 
the Northern region have 2-5 per cent | 
and Scotland 3-1. 

Ministry figures also show that in 
London and the South-East on 10) 
August there were 107,518 unfilled 
vacancies, a drop of 6,814 from the 
position a month earlier, and double the 
usual seasonal decline between July and 
August. 


Standards Institution 


dependence on declining guilt-edged | 


| Institution also sold almost 1,100,000 of 


That the pounds-per-head position | 
| of the unions should have been allowed | 


to slip so far in a period of general 


prosperity is a symptom of the same | 
lethargy that is seen in the one or two | 
per cent attendances of members at | 


branch meetings. But a low position 
in funds, when the last major rail strike 


was threatened the NUR had to fix up | 


tive Bank, does not play into the hands 
section. It 


the educational work among. their 
members that could lead to them taking 
the same progressive part in forward 


| reaching management that is a charac- 


teristic of unions in the United States. 
There has been at least one example 


' a loan of £1 million from the Co-opera- | 


Needs More Money 


For every working day of last year, the 
British Standards Institution issued a 
new or revised British Standard. The 


its publications, 25 per cent of them 
abroad. 

If the BSI is to keep this up, and to 
expand while maintaining its level of | 
efficiency, it is going to need a bigger | 
income. As the annual BSI report says, | 
as the burden becomes heavier; “ An 
accelerated rise in subscriptions and 
general income will be necessary.” 

Outstanding among BSI’s work dur- 
ing the year was the addition to the code 
on packaging for air freight, the com- 
pletion of the first part of the master | 
schedule for wrought steels and the first | 
of a series of standards for data-pro- | 
cessing. 

Following the Press campaign arising | 
from public concern over fires from | 


| drip-feed burners the Institution brought | 


| of a union’s delegates in annual confer- | 


ence this summer shortsightedly refus- | 


ing to increase their subscriptions by 
any really useful sum. 
NUR conference earlier in the year 
decided to increase membership sub- 


In contrast the | 


scriptions by 94d to Is 3d. At the’! 


out its new safety standards for domestic 
heaters. Equally valuable is the stan- 
dard concerned with the flammability | 


of fabrics. | 
The number of standards under | 
which the Kite mark is used has risen 
to 170, from 145, and the Kite mark is | 
increasingly seen in newspaper and 


| enemies to be fought. 


magazine advertisements. The BSI 
Hemel Hempstead centre, opened dur- 
ing the year, is a testing and inspection 
centre for a number of the Kite marking 
schemes. 


A National 
Fire Prevention Week 


It is not possible to tell what the human 
and financial toll of fires will be in 1961 
when a National Fire Prevention Week 
is to be held, but if they go on at any- 
thing like the present rate then the 
position could easily be worse than 
last year, when fire losses were the worst 
of any peace time year. 

For the first half of this year it is 
provisionally estimated that fire losses 
have reached £27 million, which repre- 
sents a large increase over the fire losses 
of £44 million during 1959. 

The human tragedy of fires has also 
the first 


| died from fires in the home. 


The Fire Prevention Week, to run 
from 30 October to 4 November, 1961, 
has the blessing of the Ministry of 
Labour and the Home Office. The Fire 
Protection Association and the Royal 
Society for the Prevention of Accidents 
are inviting other government depart- 


| ments, industry, commerce, insurance, 


the schools and others to join in their 
drive to make people more aware of 
fire dangers and of how to reduce them. 

Mr. R. A. Butler, the Home Secre- 
tary, has pointed out losses from fires, 
road accidents and crime as_ three 
They certainly 
have three factors in common: that they 
can never be completely eliminated, that 


| the importance of the individual’s care 
| and attention is very high, and in the 


design and construction of buildings, 


safes, appliances, roads and cars, 
engineering is in the thick of the 
struggle. 

Massey-Ferguson 


Ghana Farm Scholarships 


A new scholarship training scheme for 
Ghanaian agriculturalists has been 
started in the United Kingdom by 
Massey-Ferguson. 

The first two trainees under the 
scheme, both members of the Ghana 


| Ministry of Food and Agriculture, are 


now at the Massey-Ferguson school of 
farm mechanisation, near Coventry. 
Sponsoring the scholarships with the 
company are their distributing agents in 
Ghana, the Union Trading Company. 


| The scheme is to run for five years and 


will bring students to the school for four 
months training in farm mechanisation 
and in instructional methods. 


£225 Suggestion 
Scheme Award 


A laboratory assistant of the Morgan 


| Crucible Company, of Battersea, has 


won £225 in the company’s suggestion 
scheme 

The idea, from Mr. James H. Fair- 
weather, was for an alteration to the 
cooling system of a laboratory furnace 
which will save about 10 million gallons 


| of water a year and in terms of money 


will save £400 annually. 

So far this year ideas approved under 
the firm’s suggestions scheme have 
earned £790, 
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New Plant and Equipment 


DIRECTION 
FINDER 


Pocket Design 


A MINIATURE direction finder for the 
pocket, produced by Telefunken, is 
now available in this country. 

The receiver itself measures approxi- 
mately 4 in by 64 in by 24 in and weighs 
24 1b. It can be supplied complete in a 
leather carrying case that has provision 
for all spares and accessories. The 
instrument will detect the direction of 
the source of radio signals in the fre- 
quency ranges from 57 kc/s to 443 kc/s 
and from 0-498 Mc/s to 20-6 Mc/s. 
Transistors are used in the IF and AF 
stages and in the BFO. 

A ferrite DF antenna is incorporated 
in the set and flexible plug-in loops are 
also available. The range is selected 
by choosing one of the ten coils, the 
signal being produced on a miniature 
headphone. An output meter, con- 
structed in the form of a wrist or pocket 
watch, can be used for relative field 
strength measurements or for determin- 
ing the DF minimum. Power is sup- 
plied by gas-tight nickel cadmium accum- 
ulators, housed in the receiver, with an 


DIAPHRAGM 
PUMP 


1,500 Gallons per Hour 


He Gusher is a 2in power driven 

diaphragm pump, light in weight, 

with a capacity of 1,500 gallons per 
hour at a total head of 10 ft. 

The weight has been kept down to 
124 1b total by the use of aluminium 
where possible, so that the whole pump 
can be carried by two men. The maxi- 
mum suction that can be exerted is 11 ft 
and the maximum delivery head is 15 ft. 
The pump will handle liquids with solids 
in suspension as well as many oils and 
chemical fluids. 

The diaphragm is of the pinched type 
which reduces diaphragm wear and also 
eliminates the risk of stones being trapped 
beneath the outer edge. The straight- 
through design discourages stones from 
lodging in the body. Both the valve 
flap and the diaphragm are made of 
neoprene and other parts can be specially 
lined so that a wide range of chemicals 
can be handled without corrosion taking 
place. 

The pump is driven by a petrol engine 
through a 4 to 1 chain reduction drive 


GEAR 
HONER 


From 20 to 40 d.p. 


Now to be made in this country are the 
Red Ring gear honing machines 
type GBH. 

There are two sizes of these machines, 
the smaller taking gears up to 8 in 
pitch circle diameter and 8} in outside 
diameter and the larger up to 12 in PCD 
and 12}in OD. Diametral pitches 
between 4 and 20 can be handled by 
both machines, and both have the same 
stroke of 6in. Capacity between centres 
is 174in and 16in respectively. 

The honing tools used are relatively- 
hard abrasive-impregnated plastic gears 
manufactured to very close tolerances. 
The tools drive the work gear at high 
speed in a crossed axes relationship, 
the work gear being traversed longitud- 
inally parallel to its axis. The cycle 
includes rotation in both directions with 
a wetting coolant to flush swarf away. 
Honing speeds are up to 3.000 r.p.m. 
for small wheels or 1,000 ft per minute 
for large sizes. 

The machine has a tilting table that 
can be set to apply a chosen contact 


operating life of approximately 9 hours. 
The slide rule scale is 110 mm long. 

The crystal stabilised-beat frequency 
oscillator allows telegraphic reception 
with the receiver, and commercial speech 
and music programmes can be received 
by disconnecting the oscillator. Bearing 
accuracy of signals can be determined to 
within 1°, providing the field strength is 
sufficient. For an operating frequency 
of 5 Mc/s, for example, a field strength of 
60 microvolts per metre is required when 
using the built-in ferrite antenna. With 
the separate flexible antenna this is 
reduced to 20 microvolts per metre. 
Welmec Corporation Limited, 147 Strand, 
London, WC2. 


so that the final speed is only 90 r.p.m. 
The steel countershaft of the pump runs 
in oil retaining bearings and carries a 
cast iron eccentric with gun-metal straps 
and a steel connecting pin. The pump 
has a safety device against overload in 
that it incorporates a shear pin in the 
driven chain wheel boss. It is claimed 
that the design of the pump makes it 
suitable for a wide variety of applica- 
tions. Lee, Howl and Company Limited, 
Tipton, Staffordshire. 


load on the work, and automatically 
swings away for loading and unloading. 
Air mist lubrication is used. There is 
a choice of manual, semi-automatic or 
fully automatic cycles, with automatic 
loading if desired. Precision Gear 
Machines and Tools Limited, Bodmin 
Road, Wyken, Coventry, Warwickshire. 
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DECOLLATING 
UNIT 


For Invoice Notes 


ow on the market is a machine for 

separating multiple copies of in- 

voice notes, stores requisitions and the 
like. 

The Multisplit has been introduced 
to deal with the tedious problem of 
separating carbon copies in continuous 
stationery. It consists of a _ tubular 
stand on which are mounted the loading 
tray, drive and feed table, decollating 
frame and collecting trays. The stack 
of stationery to be separated is placed 
on the loading tray and threaded over 
the feed table, which has two driven pin 
pelts with pins that engage with the 
perforations of the paper. Width adjust- 
ment is from 7}in to 20in. An edge 
trimming unit is fitted so that either or 
both margins can be cut off. 

After trimming, the stationery is 
threaded through the decollating frame, 
the top copy going to the furthest roller. 
A split roller behind winds up the carbon 
paper as it is separated. The second and 
subsequent copies are similarly dealt 
with. There are two sizes of machine 


SOIL 
COMPACTORS 


Pneumatic Tyres 


Now being made in this country is the 
Albaret range of soil compactors. 

The main claim for the machines is 
that as they are fitted with independent 
suspension of the pneumatic tyred wheels, 
they give a rapid and even compaction. 
The operation is equally effective on 
subsoils or blacktop. 

There are three machines in the range; 
two self propelled, the Isopactor of 
22 tons and the Autopactor of 15 tons 
(illustrated), and a towed unit made in 
three sizes, the heaviest being 200,000 Ib. 
The Isopactor has five wheels in the 
front, arranged in groups of 3 and 2 
and mounted on hydraulic cylinders. 
There is interlinkage so that upward 
movement of one wheel is balanced by 
downward movement of another. There 
is also provision for running two wheels 
in a trench up to 16 in deep. 

The Autopactor has only three wheels 
at the front and four at the rear. The 
suspension is different in that it is 
mechanical, using pivotted stub axles 
and beams. One has been employed 


THRUST 
BORER 


Hydraulic Operation 


T# Junior thrust boring machine has 

been developed for making pilot 
holes under roadways and the like to 
accommodate service cables and small 
diameter mains. 

The machine is manually operated and 
enables holes to be made with the 
minimum of excavation and without 
interruption of traffic. Overall dimen- 
sions are 2ft by 1 ft. The single ram is 
operated by a twin piston hydraulic 
pump housed on the main frame of the 
machine and connected to the cylinder 
by high pressure hose. A thrust load 
of 8 tons can be exerted, which is sup- 
ported by a large area thrust frame built 
into the unit. 

The carriage has a spring return actu- 
ated by a pressure relief valve arranged on 
the pump. Four thrust positions are 
provided on the carriage to facilitate the 
progressive entry of the boring head into 
the subsoil, and a retaining clamp is 
fitted to prevent the boring rod from 
lifting in the machine carriage during the 
thrusting operation. When the hole has 


available, one for five copies and four 
carbons, and the other for seven copies 
and six carbons. Each printed form may 
be up to 164 in deep. 

The drive is taken from the feed table 
along the frame to all rollers. A lightly 
loaded pressure wheel grips the copies 
against their rollers, and a slipping 
coupling allows for the changing size 
of the carbon spools. There is a choice 
of five speeds selected by a rotary 
switch. A.J. Catlin Limited, Jasper Road, 
London, SE19. 


on the Doncaster Bypass. The British 
made versions of both machines are 
powered by Fordson engines. The 
towed units have four wheels linked in 
pairs by a wire rope so that any upward 
movement of one must be balanced by 
a downward movement of the other of 
the pair. Rolling width of the Isopactor 
is 90in and of the Autopactor 77 in. 
Earth ballast can be used. Armstrong 
Whitworth (Metal Industries) Limited, 
Gateshead upon Tyne, 8, Co. Durham. 


been completed the machine can be 
reversed in the excavation and the rods 
withdrawn under hydraulic power. An 
attachment will grip the service cable or 
main to pull it through the completed 
hole as the rods are withdrawn. E. Pass 
and Company Limited, Denton, Man- 
chester. 














SPECTRUM 
ANALYSER 


Wide Band Coverage 


DESIGNED for wide band frequency 

analysis, the Lavoie type LA20 
spectrum analyser is now being distri- 
buted in this country. 

The instrument is self contained and 
has an operating range of from 1,000 to 
44,000 megacycles. This wide range is 
obtained by the use of detachable wave 
guide mixers, that can be added above the 
basic range of the instrument, which is 
up to 16,000 megacycles. A _ clean, 
stable presentation of the analysis is 
made on an optically flat cathode ray 
tube of 5 in diameter. 

It is claimed that the circuit design is 
such that the sensitivity of the instrument 
is constant, resulting in an extremely 
flat response. The high inherent stability 
of the oscillators permits a resolution of 
10 kc/s over the whole working range 
of the instrument. 

The frequency dispersion is adjustable 
between 500 kc/s and 70 Mc/s and linear, 
square or logarithmic detection and 
display can be selected as required. 
Calibration is provided by a + 35 Mc/s 


FLANGING 
PRESS 


200 Tons Capacity 


HE 200 ton electro-hydraulic flanging 

press illustrated is one of a series 

with nominal lengths of 10 ft, 12 ft and 
14 ft. 


These machines have maximum 
hydraulic strokes of 10in with the 
upstroke variable over the whole 


distance and the down stroke between 
3% in and 10in. The approach speed is 
1-:Sin per sec and the pressing speed 
0:25in per sec. The return speed is 
2:8in per sec. Without dies the open 
daylight is 19in. Throat depth is 12 in. 
The main driving motor is rated at 
25 h.p. and the ram adjustment motor at 
0:5 h.p. 

The main structure is fabricated from 
rolled mild steel and the main rams are 
located at the intersection of the centre 
line of the side frames and pressure 
beams. Power return of the beam is 
provided by reversal of the hydraulic 
flow. Mechanical adjustment of the 
ram is by push button control with fast 
and slow speeds. The adjustment not 
only limits the length of the hydraulic 


GRINDING MILL 


Single Roller 
Design 


A SINGLE roller grinding mill for earths 

and clays, originally developed by 
Neuman and Esser of Aachen, is now to 
be made in this country. 

The Baker-Meyer mill is available in 
five sizes with maximum throughputs 
ranging from 4 to 8 tons per hour. All 
are suitable for finenesses down to 
99-9 per cent passing a 40 micron sieve. 
Pressure between the roller and the bull 
ring is applied by a hydraulic ram, 
eliminating roller bounce and allowing 
pressure adjustment. 

Hot gases up to 550° C can be used 
for drying during grinding, and materials 
with up to 25 per cent moisture content 
can be handled. The introduction of 
hot gas into the system above the mill 
permits operation at normal tempera- 
tures. The crudes pass from a hopper 
through a rotary vane feeder at a con- 
trolled rate to an air duct. Separation 
occurs in a cyclone and oversize particles 
are returned by a duct direct to the 
nip of roller and ring. The ground 
material passes out through oports 
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marker. 

Other refinements include a 0 to 60 db 
step attenuator in the IF stage, a rise and 
fall trace intensifier with base line extinc- 
tion, stabilised filament and HT supplies, 
and provision for camera mounting. 
The instrument is built to United States 
Military specification and is said to be 
reliable and simple to maintain. Models 
covering the band from 10 Mc/s to 
44,000 Mc/s are also available. Metrix 
Instruments Limited, 54 Victoria Road, 
Surbiton, Surrey. 





stroke but also allows the top tool to be 
inclined. An equalising system ensures 
that the pressure beam maintains its 
set position throughout the stroke 
irrespective of the load distribution. 

The main motor drives a multicylinder 
radial pump through a magnetic clutch. 
The delivery is automatically controlled 
by the operating pressure. Operation 
is by a pedal and a regulating relief 
valve. Pearson Machine Tool Company 
Limited, Walker, Newcastle upon Tyne 6. 








in the bull ring housing and is thrown 
upwards by hinged plates into the 
air stream. The machine is arranged 
for independent motor drive through a 
worm reduction gearbox. A_ single 
pump unit supplies both lubrication and 
pressure systems. Baker Perkins Limited, 
Westwood Works, Peterborough. 


w 





New Plant and Equipment 


BENCH 
PRESS 


With Roll Feed 


H'o# speeds of production are obtain- 
able with a bench press fitted with 
a roll feed. 

The JMS500 can be hand or power 
operated and will produce washers or 
other shaped blanks from strip or coil. 
It will work at approximately 120 strokes 
per minute according to the material 
employed, and has a capacity for strip 
up to Sin wide by jin thick. It will 
cut up to 2} in diameter or the equiva- 
lent rectangle. 

On the motorised model, which is 
fitted with a 4 h.p. geared motor running 


on 440 V 3 phase 50 cycle supply, the . 


drive is taken by twin V belts to the cast 
iron flywheel. A bottom roll feeds the 
material under the die, being driven by a 
roller clutch. A take-off unit can be 
supplied if required. Overall dimensions 
are 14 in by 15 in by 18 in high, excluding 
feed trays. The setting of the dies is 
simple and tools can be supplied for 
cutting most materials. 

The tool unit ejects the centre portion 
of a washer through the base of the 


LATHE 


For Soil 
Samples 


i 1s claimed for a motorised vertical 

lathe that it simplifies and speeds up 
the tedious process of preparing samples 
of soils for testing purposes. 

The model P-400 is designed for the 
preparation of standard samples of soils 
for unconfined and triaxial compression 
tests. Power is supplied by an electric 
motor mounted in the base. The speed 
of the lathe can be varied by a control 
lever that projects from the base, and 
speeds of between 100 and 300 r.p.m. are 
recommended for most applications. 
Tools supplied include a wedge blade 
knife, an angle blade, and wire saws for 
the trimming work. Operation of the 
lathe is controlled by a foot switch. 

Soils ranging from soft clays to friable 
pumices can be handled, and only rough 
trimming is needed before being mounted 
on the standard 1-4in or 2:8in dia- 
meter grips for placement on the turning 
head. Other sizes of grips can be sup- 
plied to order. All working parts are 
made of rust resistant steel and are 
housed within an aluminium casing. 


SUBMERSIBLE 
PUMP 


Mixed Flow Type 


NEW range of mixed flow submersible 

pumps shows improved efficiency 

with pumping losses reduced by as much 
as 20 per cent. 

The new range includes 8 in, 10 in and 
12 in diameter sizes with outputs from 
7,000 gallons per hour at heads of 750 ft 
to 21,000 gallons per hour at 350 ft. 
There are also revised models for outputs 
from 15,000 gallons per hour at 600 ft to 
50,000 gallons per hour at 200ft for 
10 in diameter bores. Peak efficiencies 
are in the region of 77 to 80 per cent. 

Pump speeds are 2,800 r.p.m. using 
two-pole squirrel cage motors running on 
50 cycle supplies. Versions are also 
available for 60 cycles when the speed 
will be 3,400 r.p.m. and the output 
correspondingly increased. Bronze im- 
pellers are used, mounted on a stainless 
steel shaft running in rubber bearing 
bushes. Renewable bronze neck rings 
guard the impellers and the latter are 
held in place on the shaft by coned 
locking collars. Sumo Pumps Limited, 
Crawley, Sussex. 





machine and the washer itself separately 
by a finger. Predetermined counters 
and material control microswitches can 
be supplied as extra items. The range 
of materials that can be handled includes 
felt, rubber, paper, plastic, foam rubber, 
cork, leather and light metals. The 
interchangeable tool unit allows a quick 
change from one operation to another. 
John Marshall (Engineers) Limited, 223 
High Street, Henley-in-Arden, Solihull, 
Warwickshire. 





The unit stands on a triangular base 
measuring approximately 14 in each side. 
Tests have shown that moisture evapora- 
tion during trimming is negligible for 
most soils, so that a special atmosphere 
is not required. Soiltest Incorporated, 
4711 W. North Avenue, Chicago 39, 
Illinois, USA. 
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An Oil-Fired Power Station Underground 


Stenungsund power station in 
Sweden is oil fired though it 
is built underground. it will 
have a capacity of 750 MW, 
but will be used only to meet 
peak demand when hydro- 
electric power is short. 


HE Swedish State Power Board’s new steam 
power plant at Stenungsund, on the west 
coast of the country, north of Gothenburg, 
though underground, is oil fired. When com- 
pleted, it will probably be the largest under- 


invested approximately Kr. 200 million (£133 
million; $40 million) on this project and the 
station will have doubled its thermal capacity in 
less than a year. 

The new plant is entirely contained within the 
solid bedrock of a mountain just outside 
Stenungsund. 

The planning and construction of the Stenung- 
sund plant was carried out by the State Power 
Board, and the mechanical equipment is being 
supplied by a number of leading Swedish firms. 
These firms include Stal (de Laval Ljungstré6m), 
who have supplied the largest turbine plant 
ever built by the company, and Svenska 


(Left) One of the four 
machine halls blasted out 
of the solid rock. About 
14 million cubic yards 
have been excavated for 
the 750 MW station 
being built at Stenung- 
sund on Sweden's west 
coast. 
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ground steam plant in the world. Completion 
date is envisaged sometime at the end of the 
1960's, at which time the plant will have a 
rating greater than 750 MW. Stornorrfors 
hydro-electric power station, in the north of 
Sweden, has a rating of 400 MW. 

The Stenungsund plant will not be running 
throughout the whole year and will only provide 
electric power during peak periods. In normal 
years it is estimated that it will be running for 
approximately 1,500 hours. About 200 men 
will be required to man the plant. To provide 
work for them during non-operational periods 
it has been decided to build a central workshop 
at Stenungsund that will serve all the power 
stations of the Swedish Power Board. 

Although thermal power normally accounts 
for less than 5 per cent of Sweden’s total annual 
power output, in years of drought it can rise to 
10 to 15 per cent. Indeed, during a few months, 
following the exceptionally dry summer and 
autumn 1959, thermal power in fact temporarily 
accounted for about 30 per cent of total power 
production. 

Construction work at Stenungsund began in 
1955 and the present position is that the first 
power unit of 150 MW has gone into operation. 
Another unit of similar size and capacity is 
expected to be in operation this autumn, by 
which time the State Power Board will have 


(Right) In the back- 
ground, a nearly com- 
pleted boiler, which is to 
be oil fired. In the 
foreground, a low pressure 
steam turbine is shown 
being installed. Very 
high pressures are being 
obtained in the boilers 
and the generators are 
to be hydrogen cooled. 


Maskinverken, who are responsible for the 
boilers. These boilers will be equipped with 
Sandvik tubes of different grades, costing more 
than Kr. 3 million and having a total length of 
about 165 kilometres or more than 100 miles. 

Other companies which have participated in 
the scheme are Svenska Flaktfabriken, who 
designed the extensive ventilation equipment; 
Asea who have delivered transformers and 
switchgear plant; and Nordarmatur, who 
supplied the high pressure valves. 


MT 


The construction work for the new plant has 
required the excavation of 1,200,000 cu. m 
(1,570,000 cu. yd) of rock for the four under- 
ground machinery halls into which the power 
station is built and the access tunnels, and in this 
operation Sandvik Coromant drilling equipment 
is being widely used. The rock was of sound 
homogeneous gneiss and only a very little 
water seepage was met. Where required, roof 
bolts were used. 

Two of the halls have a length of 125 m 
(410 ft), a width of 24 m (79 ft) and a height of 
33 m(108 ft). The remaining two halls are some- 
what larger, and were excavated by first driving 
two pilot tunnels, one above the other, and then 
opening up by “ benching.”” The access tunnels 
were driven full face. The cement used totalled 
16,000 tons for 50,000 cu. m of concrete, rein- 
forcing steel 3,500 tons, and steel structures 
(excluding the boilers), 3,000 tons. 

Each machinery hall forms a separate unit 
and includes a ventilation section, boiler, high 
and low pressure turbines, generators and trans- 
formers. A high volume of air is required for 
ventilation because the equipment uses 1,260 tons 
of air per hour. The unit for separating solid 
particles in the smoke gases treats 908,000 cu. m 
of gas an hour, obtaining a purification of 
90 per cent. For cooling, sea water is used. 

Each boiler requires about 35 tons of oil 
(Bunker C) an hour and the peak temperature 
at the 16 burners is 1,700° C. The steam pro- 
duction of the boiler amounts to 450 tons per 


hour at a pressure of 130 atmospheres (nearly 
1,900 Ib. per sq. in) and a steam temperature of 
535° C when leaving the boiler. To meet the 
high pressure and steam temperature chromium- 
molybdenum-steel alloys have been employed for 
the steam superheater tubes. They are sup- 
plied—like the water tubes in the boiler—by the 
Sandvik Steelworks. 

The boilers are of a horizontal type. From 
the boiler the steam is conducted to the high- 
pressure turbine and back again to a re-super- 








f 
{ 





or eee ee 





ENGINEERING 9 September 1960 


345 





Concrete Pipes Reinforced with Glass Fibre 


Thin walled spun concrete pipes can now be 
reinforced so that they are suitable for both 
sewer and pressure pipelines (class B pressures). 
Such pipes are made by Sharp, Jones and 
Company Limited of Poole, Dorset, who use a 
resin-bonded glass fibre wrapping to strengthen 
the pipes, which are marketed under the trade 
name of Deckon. Not only does the wrapping 
provide reinforcement structurally, but the 
resin is virtually inert and gives resistance 
against sulphates and other salts in the ground. 
Tests undertaken in conjunction with the 
Building Research Station have shown that 
Deckon pipes have a prospective life of 30 years 
and the Ministry of Housing and Local Govern- 
ment will approve their use when granting loans 
for new works. 

Sharp, Jones use spun concrete pipes that are 
steam cured to give a concrete strength of 4,500 Ib 


per sq. in at 5 hours. The pipes are then ready 
for wrapping with glass fibre rovings, a task easily 
performed semi-automatically on a modified 
lathe; as the rovings are wound into position the 
pipes are also painted with the resin. The spigot 
is made at the same time by wrapping the end of 
the pipe with a glass fibre ‘* bandage ’’ which is 
also doused in resin. The finished pipe is then 
cured at a controlled temperature. 

The flexible joint made with these pipes is 
shown in the illustration. The seal is made with 
a rubber ring and is safe to use at a slew of 3° 
and a draw of § in up to 75 Ib per sq. in. 

In addition to the advantages already listed, 
Deckon units are light in weight, obtaining their 
strength without the heaviness of thick wall 
pipes. Also, the spigot is not appreciably 
larger in diameter than the pipe itself, making 
stacking and transport easy. The makers say 





Flexible joint in Deckon pipes. 


that they are competitive in price for pipe dia- 
meters between 18 and 42 in. 





Excavation Progress at Trawsfynydd 


Progress with nuclear power station at Traws- 
fynydd, being built by the Atomic Power Con- 
struction group, has been steadily maintained 
and to date most of the major excavations and 
foundation works have been completed by 
Nuclear Civil Constructors, who are responsible 
for the civil works at this station. Work is now 
well advanced with the construction of the 93 ft 
high 73 ft internal diameter reinforced concrete 
biological shield, 10ft 6in thick, of No. 1 
reactor. Some 200,000 cu. yd of concrete will be 
poured during the construction of the station 
and, while much of it will be in the biological 
shields, a substantial amount will also have been 
used for the construction of the reactor buildings, 
turbine hall and cooling water system, which are 
all primarily reinforced concrete structures. 
Precast concrete will be employed on a wide 
scale and of particular interest will be the use of 
precast concrete cladding units as panels of up 
to 30 ft long and 8 ft high, these being finished 
with local stone. 

With a good founding rock at a relatively shal- 
low depth (25 ft), all the major foundations have 
been taken down to bear directly on it or on 
mass concrete, thus eliminating complications 
due to differential movement between the reactors 
and their associated blowers and boilers. Further 
excavations which are nearing completion are 
those for the Goliath crane foundations. 

The excavations for the reactor foundations 
and turbine hall have totalled some 150,000 cu yd. 
and have been carried down through glacial 
moraine containing deep tongues of peat. The 
underlying rock is an extremely tough and 
abrasive Cambrian grit, being a siliceous medium- 
grained greywacké, known locally as the Rhinog 
series. As the natural level of the site varies 
within a 50 ft range and as the bedrock contours 


vary appreciably through the site, the excavations 
have consisted both of removing large volumes 
of boulder strewn moraine and peat, together 
with a considerable volume of hard rock which 
has had to be blasted before excavation. 

A feature of some importance is the exposed 
nature of the site, which is 600 ft above sea level 
and surrounded by hills which form a high level 
basin. In an area which is remarkable for its 
high annual rainfall, special attention has been 
paid to the provision of pumps at points round 
the site to deal with large volumes of grit-laden 
water. 

The excavations for the two reactor foundations 
and the buildings in which they are housed each 
measure some 300 ft by 180 ft and the turbine 
hall excavation is 370 ft long by 220 ft wide, it 
being carried down below the general level to a 
depth of 18 ft. In order to create a level plane 
for the buildings a dome-shaped hillock, which 
had a maximum height of 20 ft, was first removed 
by two 54RB excavators working as a pair and 
loading into a fleet of ten Euclid 15 ton dump 
trucks. The reactor foundations have been taken 
down 18 ft below this general level, with occa- 
sional deeper sumps. While the general level 
was excavated in moraine overburden, the 
excavations for the reactor foundations were 
taken down in solid rock, except for one part 
where moraine and peat occurred. The greywacké 
was drilled horizontally with Consolidated 
Pneumatic drills mounted on pusher legs, the 
greatest hole length being 20 ft and the general 
run of drill holes being 10ft. The explosive 
used was ICI polar ammon gelignite in 1} in 
sticks. 

During the excavations, each 54RB was 
attended by a Caterpillar D9 bulldozer to keep 
the fall clear and to reduce the amount of gather- 





Concluding Power Station Underground 


heater for intermediate heating before being fed 
into the low-pressure turbine. This system is 
claimed to ensure better operational economy, 
though it entails a longer starting-up period. 

The Stal turbogenerators are of a new design, 
the high-pressure unit having a rating of 39 MW 
and the low-pressure unit 111 MW. Both are 
designed for a speed of 3,000 r.p.m. and, for the 
first time in Sweden, hydrogen has been intro- 
duced as a cooling medium. From the genera- 
tors, the power is transmitted along aluminium 
busbars, encased in steel tubes, to the main 
trans former. 

A joint control room serves the first and 
second power units, the operation of which is 
entirely automatic. 

The oil required for the operation of Stenung- 
sund is discharged at a harbour which has been 


built about a mile from the power station. 
It consists of a reinforced concrete pier 108 m 
(354 ft) long and 15 m (50 ft) wide, with a pre- 
stressed concrete access bridge of almost the same 
length. Tankers of up to 60,000 tons can be 
accommodated on one side of the pier and 
25,000 tons on the other. From the harbour, 
which was built by the contractors, Skanska 
Cementgjuteriet, the oil is pumped into reservoir 
tanks blasted out of the rock. Great care has 
been taken to prevent spilt oil from polluting 
the sea water, for the area is a much-frequented 
seaside resort. 


Welding connections between bundles of Sandvik 
tubes and the header in the superheater. 


ing needed by each excavator. Particular atten- 
tion was paid to the maintenance of the hard 
facing on the bucket teeth and bulldozer blades, 
it being found that hard facing required to be 
rebuilt after every shift. 

The grit-laden water arising from seepages 
into the excavations was handled by a number 
of Sykes Univac pumps sited at various points 
in the excavations. The sizes in use range from 
2 in to 4 in diameter units, powered by Lister and 
Ruston engines. For most of the period, the 
smaller units were arranged to deliver to a 
central sump from which the slurry was pumped 
away by 4in Univac pumps. 

This 500 MW station is being constructed for 
the Central Electricity Generating Board by 
Atomic Power Constructions Limited, the 
constituent members of this consortium being 
Crompton Parkinson Limited, who are respon- 
sible for the transformers, switchgear and 
cables; Fairey Aviation Limited, who are supply- 
ing and installing the charge machines and control 
rod mechanisms and are machining and laying 
the graphite of the reactor cores; International 
Combustion (Holdings) Limited, who are provid- 
ing the boilers, ductwork and biological shield 
cooling equipment; Richardsons Westgarth and 
Company Limited, who are responsible for the 
turbo-alternators, condensers and gas circulators; 
and Nuclear Civil Constructors, who are carrying 
out the civil works. The reactor pressure vessels 
are being fabricated by Babcock and Wilcox as 
subcontractors to APC. 
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British Aircraft—Today and Tomorrow 


This year’s Farnborough Show 
contains all the old thrills 
plus a few new ones. 


bey highlight of the show is undoubtedly the 

first public showing of the Short SC | VTOL 
research aircraft in action (ENGNG., Vol. 188, 
1959, pp. 190 and 202). Last year ingestion of 
cut grass prevented it from performing, but this 
year the vertical take-off and landing procedure 
are demonstrated, together with the transition 
between vertical and horizontal flight. 

The RAF are staging a very impressive 
scramble by four Valiant V-bombers, which on 
the first day of the show took off in 1 min. 56 sec. 
The last aerobatic display by 18 Hunter jets of 
111 Squadron is well up to standard, this 
squadron is shortly to be re-equipped with 
Lightnings. 

Continuing last week’s survey of some of 
Britain’s new and projected aircraft: 


Vickers VC 10 and Super VC 10 

Scale models and certain components will 
be shown at Farnborough of one of the most 
advanced civil airliner projects in the country 
today, the Vickers-Armstrongs (Aircraft) 
Limited’s VC 10 and Super VC 10. The first 
VC 10 is due to fly late in 1961, and BOAC will 
be taking delivery of a fleet of them during 
1963-5. The Super 10 will fly in 1964 and 
BOAC will take the first deliveries in 1965. 

The VC 10 will be a long/medium range jet 
airliner with accommodation for a maximum of 
150 passengers in a six-abreast seating arrange- 
ment. Four Rolls-Royce Conway bypass jet 
engines, each with over 20,000 Ib thrust, will be 
mounted at the fuselage rear, giving “clean” 
wings. With a span of 140 ft and a length of 
159 ft, the VC 10 will cruise at around 600 m.p.h. 
It isintended for the same duties as the latest 
American big jets, with the advantage of being 
able to operate from airfields at high altitudes, 
of the order of 7,000 ft above sea level. 

The Super VC 10 will have a fuselage about 


Formerly the DH 121, the Trident is a new short 
range 600 m.p.h. airliner now being built. 


The Short Skyvan now being built is a light 


27 ft longer, while retaining the engine and 
wing arrangement of the VC 10, with a 6ft 
increase in span. This will have the effect of 
increasing the carrying capacity to 212 when 
operating from low level airfields. In the 
Super VC 10 the Conway engines will be further 
uprated to over 22,000 lb thrust. This aircraft 
will be especially suitable for high-density traffic 
routes such as the North Atlantic. 


De Havilland Trident 


The name Trident has recently been adopted 
for the DH 121, another significant airliner 
project, now under construction at Hatfield. 
This future short-range jet airliner will have 
three tail-mounted jet engines and carry 76 first 
class or 100 tourist class passengers at a cruising 
speed of 600 m.p.h. or more. For medium- 
range work an extra tank is being provided in 
the wing centre section, which will not be filled 
when shorthauling but which can increase the 
range from about 1,200 to 1,600 statute miles. 

The three engines will be Rolls-Royce RB 163 
bypass turbojets each with a static thrust of 
10,400 ib. Rear-mounting them gives the Trident 
the advantage of ** clean ” wings for performance. 
They will be positioned two on the sides of the 
fuselage and the third within the rear fuselage 
outline but to the rear of all major structural 
items. All three engines will have noise sup- 
pressors and the outboard pair will have reverse 
thrust. 

The Trident will have a span of 90 ft and length 
of 104 ft. Technically, another point of interest 
is the automatic landing system which will 
reduce risk and almost eliminate bad weather 
delays, diversions and cancellations. 


Short SC 7 Skyvan 

The newly announced Short SC 7 Skyvan will 
be represented at Farnborough by a scale model 
and a section of the fuselage. This is a light 
freighter aircraft with a payload capacity of 
14 tons or 15 passengers, intended for carrying- 
anything-anywhere duties. Two prototypes, 


The Short Britannic freighter will have an all-up 
weight of 100 tons and will be flying in 1962. 


The new version of the Westland Wasp has a 


economical freighter with a wide sphere of DH Gnome engine of 900 s.h.p., and is one 


operation, intended primarily for the small operator. 


of several turbine-propelled helicopters on show. 


financed entirely by Short Brothers and Harland 
Limited, are now under construction at Belfast, 
the first of which is due to fly in mid-1961. 

The SC 7 is an all metal twin-engined high wing 
monoplane, with a fuselage forming a box shaped 
main section. The internal cargo space measures 
6 ft 6in square by 16ft long, and the built-in 
rear loading door is arranged between the main 
spars of the rear portion of the fuselage. If 
necessary the SC 7 will be able to fly with the 
rear door open for dropping supplies. The 
6-cylinder Continental supercharged fuel-injec- 
tion geared piston engines each develop 390 h.p., 
and drive three-bladed constant-speed fully 
feathering Hartzell propellers. 

The fuselage and wings are covered almost 
entirely with a stressed skin structure, comprising 
a thin corrugated inner sheet and a thin smooth 
outer sheet joined by Redux bonding. The 
panels are bonded together in very large units, 
for example, a wing skin from roof to tip is a 
single unit, with the flat outer skin changing 
gauge along the span. 

The SC 7 will have a range of 200 miles at 
160 m.p.h. with full payload of 14 tons, or with a 
1 ton payload the range can be increased to 
900 miles at 140 m.p.h. It is expected to 
become especially popular in under-developed 
countries with difficult terrain, since it will be 
able to operate safely at full load from any half 
mile field, clearing or strip. 


Short SC 5 Britannic 


Represented by a cutaway model is the 
Short Britannic, a heavy transport aircraft of 
exceptional versatility. It will be able to 
operate economically over long or short ranges. 
Its carrying capacity will be 249 passengers, 
204 troops and equipment, or the equivalent in 
heavy freight. For carrying personnel a remov- 
able upper deck can be installed. 

The Britannic has been accepted by the RAF 
and is due to fly in 1962. It will be the first 
transport aircraft in the world fitted with a fully 
automatic landing system. 


Ee las 


The BAC 107 is a projected small twin-jet airliner, 
originally a Hunting design. 


The new Lancashire Prospector Mark 2 has an 
Armstrong Siddeley Cheetah X engine. It is ideal 
for crop spraying and dusting duties. 
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Six Reactor Case Studies 


4 ue: technical and economic prospects for the 

boiling-water reactor, the heavy-water 
reactor, the pressurised light-water reactor, the 
organic-liquid cooled reactor, the gas-cooled 
reactor and thermal breeders were reviewed in 
papers presented during the third Inter-American 
Symposium on the Peaceful Application of 
Nuclear Energy held at Rio de Janeiro. 


Boiling Water Reactors 


High Cycle Efficiency 

Boiling-water reactors have a comparatively 
high cycle efficiency since steam is fed into the 
turbine at reactor pressure and the auxiliary 
pumping power requirement is low. The 
response to sudden load changes is extremely fast 
and in the case of the Vallecitos Boiling Water 
Reactor a change from 20 kW to 5,000 kW can 
be made in 15 seconds. To be economic, a 
BWR must produce electric power for about 
6°5 to 7:0 mills per kW and it is therefore 
necessary to reduce the present capital cost per 
kilowatt. 
Operation Sunrise 


To pursue this aim the USAEC have given 
birth to ‘ Operation Sunrise,’ which involves 


sizes of nuclear plants. But nuclear fuel costs 
are definitely lower for larger sizes of plants and 
it is in this region that the greatest benefits from the 
application of nuclear power are likely to arise. 


Fuel Rods with Molten Centre 


Recent experiments show that it may be 
possible to increase the specific power of the 
fuel rods since it is indicated that the fuel 
melting in the centre of the rod may not be a 
serious limitation. Thus it may be possible 
to raise the power rating from 14 to 20 kW per ft 
of fuel element, thereby giving a reduction in the 
total number of fuel rods required for a given 
core. 


Gas Cooling 


Enriched Fuel and Higher Temperatures 


Big steps forward have been taken in the design 
of the Experimental Gas-Cooled Reactor at 
Oak Ridge and the specific power has been 
sizeably increased. This improvement can be 
attributed to the use of 2-5 per cent enriched 
uranium rather than natural uranium. Higher 
temperatures in fuel elements and claddings 
permit the fuel to run much hotter than the 
coolant, and correspondingly larger heat-transfer 
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Fig. 1 Economics of PWR power plant based on 
present technology ata plant factor of 80 per cent. 


building four reactors to examine the potential 
of different approaches. The first, a 50 MW 
natural-circulation reactor, has been undertaken 
to determine the upper limit of free-surface 
steam separation with a low pressure-drop core. 
The second is a compact reactor utilising forced 
circulation with integral recirculating pumps. 
The third will use a core and fuel configuration 
designed to attain a high power density and long 
time exposure while operating at a high pressure. 
And the fourth is a superheating reactor to be 
* hooked on” to an existing reactor. 


Pressurised Water Reactors 


Proved System 


The pressurised-water reactor today is well 
proven both in its military and marine applica- 
tions, and in electrical power production. The 
existence of PWR plants ranging from 2 to 
360 gross MW in electrical generating capability 
shows that it is versatile and can be considered 
as an economic proposition. 


Cost Components 


Fig. 1 shows the principal components of 
power cost using present-day technology in a 
pressurised-water system. Fig. 2 indicates the 
corresponding costs for coal-fired power plants 
built in the United States with modern tech- 
nology and heat rates. Comparison of the two 
figures shows that both capital, and operation 
and maintenance components are higher for all 


Fig. 2 Economics for a conventional coal fired 
power plant at a plant factor of 80 per cent. 


coefficients and higher burnups have been 
achieved. 

Smaller Pressure Vessels 

These conditions allow the reactor and 


pressure vessel to be smaller and the gas pressure 
to be increased. All these improvements lead 
to higher efficiency and specific power, giving 
lower capital and fuel costs. The use of helium 
as coolant makes it necessary to have a leak- 
proof system and a purification plant. 


Dioxide Wafer Fuels and Graphite Shrinkage 


The fuel elements, hollow wafers of uranium 
dioxide stacked in stainless-steel tubes, may have 
a limited life due to the internal pressure of the 
fission gases which may crack the wafers or cause 
hot spots. 

The high-temperature region in the moderater 
exposed to neutron irradiation may be subject 
to graphite shrinkage; if the graphite is con- 
strained, the resulting stresses may again lead 
to cracking. 


Neutron ‘Economy with Beryllium Cladding 

To improve neutron economy and hence 
increase the conversion ratio, the United 
Kingdom Atomic Energy Authority have 
developed the use of beryllium cladding, but this 
metal does not have the combined strength, 
ductility and ease of fabrication of stainless 
steel. Beryllium is also subject to radiation 
damage due to the »roduction of helium inside 


limit the operating 


the metal, which may 


temperature. 


Unclad Fuel 

Thus the situation creates a dilemma: betier 
neutron economy and higher conversion ratio 
can lead to lower fuel costs by extending the 
reactivity lifetime of the fuel elements; alterna- 
tively, the life of the fuel elements is not limited 
by the uranium dioxide but by the pressure 
build up in the fuel elements. This has led 
to the development of unclad ceramic fuels. 


Organic Moderation 


Low Vapour Pressure and Stability 
The rapid development of organic-liquid 
moderated reactors which has taken place in the 
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Fig. 3 Organic-moderated plate-type fuel element. 
Cladding is pressure bonded to the fuel material. 


last five years has followed recognition of its 
numerous advantages. Low vapour pressure 
of organic fluids permit the use of low-pressure 
construction for the primary system; general 
absence of corrosion by these fluids allows the 
use of inexpensive reactor materials; and the 
resulting negative temperature coefficient due to 
the use of a single fluid as moderator and coolant 
—all combine to produce an exceptionally safe 
reactor. 


Heat Transfer Difficulties 

On the other hand, the use of polyphenyls and 
terpkenyl moderating fluids gives low heat- 
transfer coefficients. To counteract this defici- 
ency, fuel elements with extended-surface fins 
have been developed to attain a higher power 
density. During operation of the OMRE a thin 
hard high-conductivity film has been found to 
form on the heat-transfer surfaces, but this 
scaling does not interfer with the heat-transfer 
properties. But excessive oxygen in the coolant 
must be avoided since oxide forms on the steel 
equipment—this effect can be controlled by 
filtering. Pyrolitic decomposition for poly- 
phenyls is dependent on temperature and to 
stop the reaction from taking place it is necessary 
to keep the coolant temperature below 400° C. 
Terphenyls are damaged by radiation if the 
number of molecules of coolant decomposed 
per 100 eV of ionising energy absorbed in the 
coolant is greater than 0-17. Corrosion tests 
show that zirconium suffers badly from hydrid- 








ing, but other metals are essentially free from 
practical corrosion difficulties. 
Advantages of Aluminium 

Due to the chemical inertness of the poly- 
phenyls the use of aluminium and its alloys for 
cladding material reduces the cost. Fig. 3 shows 
a fuel-element design selected for large organic 
reactors. The cladding is pressure bonded to 
the fuel material using a thin layer of nickel for a 
diffusion barrier. The fuel element is uranium 
with 3-5 per cent molybdenum and burnups of 
11,000 MWD per tonne are expected. The 
development of uranium dioxide fuel and alumi- 
nium powdered metals at the OMRE site have 
shown it is possible to increase the temperature 
by about 150°C to 580°C and burnups of 
15,000 to 20,000 MWD per tonne can be expected. 


Heavy-Water Reactors 


In Support of Heavy Moderation 


In spite of recent criticism, Atomic Energy 
of Canada Limited still believes that the heavy 
water moderated reactor is an economic pro- 
position. J. L. Gray, president of AECL, gave 
these facts in support of the heavy-water reactor. 
A burnup of 10,000 MWD per tonne from 
the zircaloy-clad, natural uranium fuel will 
be achieved without reprocessing. This figure 
is compared with 3,000 to 4,500 MWD per 
tonne in other natural-uranium reactors. With 
the high burnup, the spent fuel may be treated 
as waste. Since the amount of uranium 235 
and unburnt plutonium remaining is small, it 
is doubtful whether the expensive process of 
reprocessing the fuel would be worthwhile. 


New Re-fuelling Technique 


Bidirectional fuelling is another contribu- 
tion to neutron economy; with horizontal 
pressure-tubes for the fuel channels it is possible 
to maintain a uniform power distribution 
throughout the core after refuelling. A new 
fuel slug is inserted at one end while the old 
one is removed from the other end. In adjacent 
channels the process is reversed causing the fuel 
to move in the opposite direction relative to its 
neighbours. 


Additional ** Winners ”’ 


The moderator level provides control for 
the reactor, thereby eliminating the introduc- 
tion of neutron washing absorbers. Accord- 
ing to Mr. Gray, the argument that there 
will be a considerable loss of the expensive 
moderator does not really hold water. A 
vapour-proof space properly designed for the 
recovery of both liquid and vapour has been 
developed for the collection of water leaking 
from the equipment. Finally, an overall station 
efficiency of 29-1 per cent is to be expected which 
is an improvement over the system’s competitors. 
AECL and USAEC have recently signed a 
memorandum of understanding providing for 
an expanded programme of cooperation in the 
development of heavy-water moderated reactors. 


Thermal Breeder Reactors 


Sources of Ores 

The estimated reserves of fissile material can 
be put into three categories: the high-quality 
ores mined to supply the present demands for 
uranium; the low-quality ores (including shales 
and phosphates) which have been explored and 
recovery demonstrated; and the granitic crust 
where uranium plus thorium is found in quanti- 
ties of 10 to 70 ppm. If nuclear fuels are to 
supply needs for more than a short period, then 
it is not sufficient to burn uranium 235 alone. 
Most of the present reactors consume much less 
than one atom in 140. This burnup is satisfac- 
tory with the present high-quality ore supplies, 
but means must be developed to use all three 
sources. 


Breeders Required 


For this purpose breeder reactors will be 
necessary. Breeding by thermal reactors with 
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the uranium-thorium cycle has given a breeding 
gain of 1-05 to 1-10. Three liquid-fuel breeder 
reactors have been developed in the last year 
at the Oak Ridge National Laboratory—a 
homogeneous breeder, a molten-salt breeder and 
a liquid-bismuth breeder reactor. These systems 
have been chosen in preference to solid-fuel 
designs owing to their better breeding perform- 
ances. Frequent reprocessing and mixing of 
the blanket reduces the neutron losses to protac- 
tinium and conserves the blanket uranium 
inventory. The conditions of crucial importance 
for a long-term energy source have been satisfied 
by all three reactors: the doubling times are 
reasonably short as is necessary for an expanding 
power economy; the fuel costs are low and the 
price of fissile and fertile materials could be 
increased by a factor of ten without affecting 
the overall power costs. 


Molten Salt 


The molten-salt reactor appears to be the most 
promising at this stage of development. It can 
be operated at higher temperatures (700° C com- 
pared to 300° C) and only a few atmospheres of 
pressure; fuel stability presents no problems, 
and fuel processing appears to be straightforward. 
The chief disadvantage is the high melting tem- 
perature of the salt and the necessity to have the 
entire system hot enough to prevent the fluids 
from freezing. Breeder systems require a carrier 
containing lithium (Li’ F-BeF,), which is expen- 
sive since only a small amount of the lithium 6 
isotope can be tolerated. It is now proposed to 
build a 5MW demonstration reactor using 
molten salt to investigate its potentialities 
further. It will not be a breeder because the 
blanket system will be omitted, but the salt 
and graphite moderator chosen for the breeder 
version will be used. 





Notes and News 


Intense Source of Electron Radiation 


High Voltage Engineering Corporation are 
now building a linear accelerator measuring 
100 feet in length and producing electron beams 
with peak energies up to 150 MeV and power 
outputs of 40kW or more. The electron beam 
will be stable in position, intensity and energy 
over long periods of time. This stability makes 
it possible to set up a magnet system that will 
shift the beam from one experimental area to 
another, saving considerable time when changing 





Fig. 4 Assembly of Nimrod’s magnet. 


experiments. The National Bureau of Standards, 
who are buying the machine, will be using it 
for radiation processing such as sterilisation of 
pharmaceuticals and foods, polymerisation ‘or 
hardening of plastics and vulcanisation of 
rubber and for studying radiation damage. 


Magnet Core Sectors 


Assembly of the magnet core for the UKAEA 
at the Rutherford High Energy Laboratory, 
Harwell is shown in progress in Fig. 4. It is 
being built to an accuracy of 0-02 in for the 
7 GeV Proton Synchrotron Nimrod, which will 
cost £1:5 million. Each sector weighs 20 tons 
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and is made up of 42 silicon steel plates, which 
are being arranged to form a ring 160 ft in 
diameter. 


Reports Received: Accelerators 


Equilibrium Plasma Discharges: Consideration 
of various electron distributions constructed via 
invarients of the motion characterising individual 
particles has led to the investigation of the 
behaviour of a plasma, subject to magnetic fields 
without the use of the macroscopic magneto- 
hydrodynamic equations. (J. Sparrow: ‘ An 
Invarient Approach to Equilibrium Plasma 
Discharges,” AERE-R3301.) 

Thetatron Screening: A cylindrical grid has 
been suggested to reduce the undesirable effects 
made by the radial component of the electric 
field produced by the electric charges at the 
beginning and end of the single turn, which 
carries the current around the discharge tube. 
(R. T. P. Whipple: ‘** A Screening Problem with 
Application to the Thetatron,”” AERE-R3305.) 

Ripple Filter Choke: A graphical method has 
been developed to obtain the principal para- 
meters for large air-gap chokes. Particular 
emphasis has been made to the dynamic ripple 
filtering system. (J. V. Smith: “‘ 7GeV Proton 
Synchrotron Nimrod, some design data for a 
dynamic ripple filter choke,” AERE-R32861.) 

Pulsed Power Supplies: Details are given of the 
application of six-anode mercury-arc rectifier- 
inverter sets to supply undirectional current 
pulses to Magnet Models IV and V. (A. J. 
Holt & J. D. Milne: ‘‘ 7GeV Proton Syn- 
chrotron Nimrod Pulsed Power Supplies and 
Cooling System used for Magnet Models 
IV and V.”’) 

Second Harmonics: The addition of an extra 
harmonic in the 4-ridge Harwell cyclotron 
conversion is shown to lower the frequency of 
the radial betatron oscillations, permitting a 
higher energy to be obtained before reaching a 
troublesome resonance. (M. Bell: ‘ The Effect 
of a Second Harmonic in 4-Ridge Spiral Cyclo- 
tron *°—AERE-R3326.) 


Radioisotopes and Their Safe Handling 


For small scale users of radioisotopes who may 
not have access to other sources of information, 
the International Atomic Energy Agency have 
published a number of catalogues and manuals. 
The International Directory of Radioisotopes is 
a two-volume catalogue of all known radio- 
isotopes and a large selection of activated 
compounds based on carbon 14, tritium, iodine 
131, phosphorus 32 and sulphur 35. Suppliers 
of each isotope or compound are listed along 
with the specific activity and the price for various 
quantities in the currency of the supplier. The 
booklet Safe Handling of Radioisotopes is a 
complete reference manual published in four 
languages, containing information on the organ- 
isation of the radioisotope supplies, the necessary 
medical supervision of workers, radiation mon- 
itoring, handling of various sources, storage, 
transportation, waste control, decontamination, 
and actions to be taken in case of accidents. 


Reactor Notes: 

Switzerland: The first nuclear reactor was 
opened in Switzerland by President Petitpierre 
on 26 Aug. °60. It will be used for research. 

Full Power: AEC’s Gas-Cooled Reactor 
Experiment attained full power recently. This is 
an important step in the development of the 
direct-closed-cycle gas-cooled nuclear power 
plant. 

Rescheduled : The end of September is the new 
test time for the Kiwi-A3 rocket propulsion 
reactor experiment at the Nevada Test Site. 
The delay is due to minor design changes. 

Freedom until 1996: AEC is considering the 
issue of a licence authorising operation at full 
power at the Dresden Nuclear Power Station up 
to 4 May, 1996. The power rating is 630 MW— 
the highest for reactors built in America to date. 

Sweden: General Nuclear Engineering Cor- 
poration have sold the rights to a 124 MW(e) 
nuclear power station employing a boiling-water 
reactor and superheater to a Swedish firm. 
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‘Engineering’ Appointments Section, page one 


The 


‘Engineering’ Appointments 


Section 





CENTRAL ELECTR CITY 
GENERATING BOARD 





SENIOR ASSISTANT 
ENGINEER (CIVIL) 


required in the CIVIL ENGINEERING SUB-BRANCH of the TRANSMIS- 
SION CONSTRUCTION BRANCH, TRANSMISSION DEPARTMENT. 


_ The appointment will ultimately be at the Board’s office at Guildford but 
initially, the successful applicant will be required to work for a few months at 
Headquarters, London, S.E.1. 


Candidates must be Corporate Members of one of the recognised Engineering 
Institutions and/or hold an appropriate University Degree. 


The Civil Engineering Sub-Branch carries out the design and construction 
by contract of civil engineering and building work required in connection with 
the establishment or extension of high voltage substations. 


The successful applicant would be required to take charge of the Design and 
Special Duties Section of the Civil Engineering Sub-Branch. Candidates 
should possess a general knowledge of all branches of civil and structural 
engineering with particular emphasis on prestressed and reinforced concrete, 
structural steelwork, soil mechanics and foundations, and should also be 
proficient in advanced techniques of structural analysis and design. 


@ Salary within the range £1850-£2395 p.a. plus London Allowance 
of £60 while applicable. 


Applications stating age, qualifications, experience, pr 
salary, to the Personnel Officer, 24/30, Holborn, pth og E.C.1, by 21st 


September. Envelopes should be marked ‘‘ Confidential Ref. ENG/ (320.”” 
€ 898 
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PUBLIC APPOINTMENTS 


GOVERNMENT OF UGANDA 
FACTORIES INSPECTOR (ELECTRICAL), male, 





aged 25-3 required to advise the Chief 
Factories Inspe etor and Factories Inspectors 
on electrical safety in factories and other 


industrial places, ‘and to inspect Factories, 
ete., for enforcement of safety rules in electrical 
matters. Degree in Electrical Engineering or 
equivalent (e.g. Graduate Membership of Institute 
of Electrical Engineering and subsequent completion 
of Recognised Graduate Apprenticeship in Electrical 
Engineering) essential. Experience of the Investiga- 
tion and Prevention of Electrical Accidents and 
experience of United Kingdom Electricity Regula- 
tions made under the Factories Acta desirable. 
Post permanent and pensionable or on contract/ 
resettlement grant terms if preferred. Salary at 
appropriate point in scale £939 to £1563 inclusive. 
Quarters at low rental. 
attendance. Education allowance (in respect of 
children educated in secondary schools outside 
Uganda). Low income tax. Generous home leave. 

Further particulars and application forms from 
DIRECTOR OF RECRUITMENT, COLONIAL 
OFFICE, LONDON, 8.W.1, quoting BCD 132/9/02/ 
D5. Candidates should state their full names when 
applying C910 


AIR MINISTRY 


AIR MINISTRY Works Designs Branch requires 
in LONDON CIVIL ENGINEERING DESIGNER 
DRAUGHTSMEN with adequate training and 
drawing office experience in one or more of the 
following : 

(2) Roads, pavements, earthworks and storm- 

water drainage. 
(6) Foul drainage and sewage disposal. 
(c) Water supply and distribution 
Some site experience and possession of recognised 

technical qualification an advantage. Financial 
assistance and time off may be allowed for recognised 
courses of study. Promotion and pension prospects. 
Five-day week with 18 days paid leave per year 
initially. Salary ranges from £680 (at age 25) to 
£900 per annum. Commencing salary dependent 
on age, qualifications and experience. Applicants, 
who must be natural born British subjects, should 
write to AIR MINISTRY, W.G.d. LACON HOUSE, 
THEOBALDS ROAD, LONDON, W.C.1, or apply 
to any Employment Exchange quoting King’ 8 Cross 
3746 giving age, details of training, qualifications, 
full particulars of former posts held and copies of 
any testimonials. Candidates selected will normally 
be interviewed in London and certain expenses 
reimbursed. G 889 


Free passages and medical 


EXPERIMENTAL OFFICERS 


ENGINEERING LABORATORY 
EAST KILBRIDE, NR. GLASGOW, requires 
EXPERIMENTAL OFFICER ASSISTANT 
EXPERIMENTAL OFFICER for work on plastic 
deformation of metals, particularily closed die 
forging: experience of research methods an 
advantage. Quals.: G.C.E. “A” level in 2 science 
or a science and maths. subject. Over age 22 a 
degree, H.N.C. in Mechanical Engineering or equiva- 
lent generally expected. Salary: E.O. £1015-£1245, 
A.E.O. £432 108. (age 18)-£745 (age 26)-£020 
Houses available for married staff in the New Town 
Forms from MINISTRY OF LABOUR, TECH 


NATIONAL 


NICAL AND SCIENTIFIC REG ey R (K), 26, 
KING STREET, LONDON s 1, quoting 
€.695/OA,. Closing date 30th SEP TERME RK, 1960 


c 919 


DRAUGHTSMAN 


DRAUGHTSMAN, aged 21 or over, with O.N.C., 
required by NORTH THAMES GAS BOARD at 
the TAR AND AMMONIA PRODUCTS WORKS, 
BECKTON, EAST HAM, E.6 

The post offers the possibility of obtaining experi- 
ence in the expanding field of chemical engineering 
for an applicant who has had a sound mechanicai 
training 

Starting salary will be according to qualifications 
and experience and the successful candidate will be 
required to join a contributory Staff Pension Scheme 
Five-day week. 

Applications, giving age and full particulars, 
should be sent to the STAFF CONTROLLER, 
NORTH THAMES GAS BOARD, 30, KENSING- 
TON CHURCH STREET, W.8, quoting reference 
EG/839. C 889 





THE UNITED NEWCASTLE UPON TYNE 
HOSPITALS 


ee are invited for a temporary post of 
LERK OF WORKS (ENGINEERING) for a 
period of about 18 months in connection with the 
construction of the new boilerhouse for the Royal 
Victoria Infirmary. Salary will be between 
£15 6s. 10d. and £16 2s. 2d. ir week according to 

rience and the terms and conditions of service 

be those determined by the Whitley Council's 
agreements. 

Applications, giving full details of experience 
together with the names and addresses of two referees 
should be forwarded to the HOUSE GOVERNOR 
AND SECRETARY, ROYAL VICTORIA 
INFIRMARY, NEWCASTLE UPON TYNE, 
within SEVEN DAYS of the appearance of this 
advertisement. © 906 
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CENTRAL ELECTRICITY 


SENERA ha 





RESEARCH AND DEVELOPMENT DEPARTMENT 
PORTISHEAD, BRISTOL 
SENIOR COMBUSTION TECHNOLOGIST 


REGIONAL VACANCY No. 79 
Applications are invited for the above post at new laboratories which have recently 
been set up at Portishead, which is ten miles south-west of Bristol. 
The work involves the development of combustion systems in generating stations 


throughout the Region, particularly with respect to pulverised low volatile coals and 
heavy fuel oil. Current problems include the design of new types of burners but other 


await investigation. 
There will be some freedom of choice in the subjects of investigation and a wide freedom 
of choice in methods of approach. 
The successful candidate will be responsible for a team of research workers. 
Applicants should be highly qualified and several years’ experience of practical com- 
bustion systems is essential. Experience with either pulverised fuel or oil would be 
desirable. An ability to apply fundamental ideas to new designs is necessary. 

Salary within the range £1,695 to £2,085, 

but exceptionally a salary up to £2235 would be paid. 


COMBUSTION SCIENTISTS & TECHNOLOGISTS 


65 posts) REGIONAL VACANCY No. 80 
Men with high academic qualifications but limited combustion experience are invited 
to apply for posts as Combustion Scientists. Men with considerable experience in 
the development or design of combusion systems including fuel feed systems, and 
suitably qualified, are invited to apply for posts as Combustion Technologists. The 
work will be on individual aspects of the above problems and for two posts this will 
involve being outstationed at Swansea, South Wales, in the first instance. 


The salaries for these posts will be within the ranges:- 


£1005 to £1720 (Grades 9 to 5)—3 posts 
£1005 to £1410 (Grades 9 to 8)—1 post 
£730 to £1245 (Grades 13 to 10)—1 post 
and the successful applicants will be placed in the scales according to experience, quali- 
fications, and the nature of the work. 
For all the ts there is a contributory pension scheme and opportunity for promotion 
within the rd’s Research and Development Departments. Assistance may, under 
certain conditions, be given with housing. 
Applications on Form AE6/ACT obtainable from the Regional Secretary, 
CENTRAL ELECTRICITY GENERATING BOARD, 
Southern, South Western ond South Wales Region, 
1, Eaton Crescent, Clifton, Bristol 8, 
should be returned to him seete with any other appropriate information, by not later than 
Monday, 26th September, 1960. C917 





BRITISH CONSTRUCTIONAL 
STEELWORK ASSOCIATION 


Applications are invited for an appointment 
to the permanent staff offering considerable 
— to the right person. 

he ideal candidate would be a man 
keenly interested in the use of steelwork 
for buildings and bridges with some experi- 
ence of related publicity work. He should 
be thoroughly familiar with the work of 
the constructional steelwork industry, hold 
a recognised engineering qualification and 
have a flair for public relations work. He 
should be able to prepare informative pro- 
paganda literature, to organise small study 
tours and have the ability to lecture to 
adult audiences. 

There is a non-contributory pension 
scheme to which admission is granted after 
a qualifying period and the salary will be 
negotiated. 

Applications, which will be treated with 
confidence, should be addressed to: 

The Technical Adviser, 
British Constructional Steelwork 
Association, 
Artillery House, 
Artillery Row, 
London, S.W.|!. 
C 894 




















COX & CO. qwatrorp) LTD. | 


| 
| BY-PASS, WATFORD, HERTS. | 


Manufacturers of Accessories for the Motor Industry and Metal Furniture, 


require :— 


PLANNING AND PROCESS OR METHOD ENGINEERS 


able to adapt themselves to specialized production techniques in the light engineering field. 

This position offers opportunity and scope for a man of ability and initiative with a practical 
background. 

Salary will be according to age, qualifications and experience. 

Write, giving full details of past experience, stating present salary, to the Personnel Manager 

at the above address. C 897 





ENGINEERING 
CADETSHIPS 


in the 
CIVIL SERVICE 


A number of Engineering Cadetships are 
being offered in various Government Depart- 
ments to men and women under 26 on 
1.10.60 who have a degree or Diploma in 
Technology in engineering or physics, pre- 
ferably with at least second class honours. 
Exceptionally applicants who have served 
a student apprenticeship or similar course, 
and who have passed examinations neces- 
sary to meet the academic requirements for 
graduate membership of the professional 
engineering institutions will be considered. 
Selection will be by interview 

Successfull candidates will be given a com- 
prehensive course of engineering training 
lasting up to three years and designed to 
supply the basis of practical experience 
essential to a _ professional engineering 
career. Cadets who satisfactorily complete 
the course (and obtain graduate membership 
of the appropriate professional institution) 
will be appointed to the basic grade of pro- 
fessional engineer in the Civil Service. 
Promotion to the main grade of professional 
engineer may be expected after two to six 
years in the basic grade. Further promotion 
prospects are good. Employment will be in 
a pensionable capacity from the outset. 

The salary (national scale) during training 
in £710 (st year), £740 (2nd year), £770 
(3rd year). Basic grade engineers receive 
from £725 (at age 24) to £1095 (at 34) rising 
to £1260 (scale under review), and main 
grade engineers from £1285 to £1730. 

For further particulars and an application 
form, write to: 

CIVIL SERVICE COMMISSION, 
17, NORTH AUDLEY STREET, 
LONDON, W.1, 
quoting 8/565/60. Completed application 
forms should be received by 30th SEPTEM- 
BER, 1960. C 921 




















ks MULLARD SOUTHAMPTON WORKS 


have a vacancy for a 


GRADUATE ENGINEER 


to join their rapidly expanding Plant Department. The department provides 
a very wide variety of mechanical and electrical services to an establishment 
concerned with Research, Development and Quantity Production of Transistors, 
and the post calls for a man capable of progressing to a senior appointment. 
A post-graduate apprenticeship or sound practical experience are therefore 
easential. 

The position offers an opportunity to a man with a good theoretical back- 

und to extend his practical knowledge of problems arising in an industry 
calling for the fullest range of these services; and offers possibilities of pro- 
motion within a large and expanding group of companies. 

Please apply in writing to the 

PLANT PERSONNEL OFFICER 
MULLARD SOUTHAMPTON WORKS, 
MILLBROOK INDUSTRIAL ESTATE, SOUTHAMPTON, 
quoting the reference C.18. 


** Mullard” is the Trade Mark ashe Mullard Limited. C890 























UNITED NATIONS SPECIAL FUND 
UNIVERSITY COLLEGE OF THE 
WEST INDIES, TRINIDAD 


Applications are invited by UNESCO for the follow- 
ing posts at the University College of the West 
Indies, Trinidad, for the new Faculty of Engineer- 


ing:- 

(1) PROFESSOR OF ELECTRICAL ENGINEER- 
ING. Higher degree or diploma in Electrical En- 
gineering. Experience of teaching at university or 
comparable level. Interest in power engineer- 
ing an advantage. Res>onsiole for aiministra- 
tion and organisation of department; also 
teaching duties for degree course 


(2) SENIOR LECTURER IN MATHEMATICS 
University honours degrees in Mathematics. 
Experience in teaching mathematics to engineers 
desirable; will be required to take part in 
teaching students up to final year of B.Se. 
course. 

(3) SENIOR LECTURER IN MECHANICAL 


ENGINEERING. Higher degree or diploma 
in Mechanical Engineering. Experience of 
teaching at University or comparable level. 
Knowledge of applied thermodynamics and heat 
engines desirable. 

The University College is in Special Relationship 
to the University of London and the degrees 
awarded are those of London. 

Two year renewable appointments. Basic salaries, 
Professor £2607 p.a, Seni r Lecturers £2143 p.a. 
Additional allowances range from £673 to £796 for 
married men, plus £107 per child, and installation 
All emoluments tax free. 

Write to MINISTRY OF LABOUR, E.9, 
ALMACK HOUSE, 26-28, KING STREET, 
LONDON, 8.W.1, for job description, mentioning 
BWI 450, 448/449. C91 
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A PHYSICIST 
AND AN ENGINEER 


are required by the United Kingdom 
Atomic Energy Authority (Produc- 
tion Group) at Windscale and Calder 
Works, Cumberland. 

Both aa are in the Experimental 
and Technical Group which will form 
part of the Operations Team for the 
Advanced Gas Cooled Reactor. The 
Group will be directly concerned 
with the implementation of a large 
scale programme of experiments in 
the reactor and five experimental 
loops aimed at studying the perform- 
ance of the reactor and reactor 
materials especially fuel elements. 
These posts will present a unique 
opportunity to the type of man 
interested in the technical aspects of 
nuclear power station operation and 
experimental work. 


PHYSICIST 


Will be concerned with the exami- 
nation of proposals for reactor 
experiments especially during com- 
missioning to determine their feasi- 
bility and safety, and in the prepara- 
tion and planning of the required 
experimental operating procedures. 
In addition he will be required to 
provide a routine technical service 
to the plant operating staff. An 
important feature of this work will 
be the consideration of the implica- 
tions of experimental results on 
reactor operation and the proposal 
of operational investigations into 
overall plant performance and effici- 
ency. Some experience in the reactor 
physics or heat transfer field will be 
an advantage. In addition the 
candidate must have an honours 
degree, or equivalent, in physics and 
had at least three years’ relevant 
industrial or research experience. 


ENGINEER 


Will be expected to examine pro- 
posals for all reactors and loop 
experiments, consider this feasibility 
and safety, and prepare detailed 
operating instructions and  pro- 
grammes. This will involve the 
checking and testing of the experi- 
mental components and _ technical 
consideration of their performance. 
In addition he will be required to 
assist in the preparation of loop 
plant item and process operating 
instructions. Candidates should pre- 
ferably have had some experience of 
mechanical or electrical design and 
must be a corporate member of an 
appropriate professional institution 
and have served a recognised engi- 
neering apprenticeship, or have an 
honours degree, or equivalent quali- 
fication and have had at least three 
years’ relevant industrial or research 
experience. 

Salary within the scale £1370 to 
£1825 p.a. according to qualifications 
and experience. 

Contributory Superannuation. 

Staff Housing Scheme 

Send postcard for application 
form quoting reference (P/W.51/J2) 
to Recruitment Officer, U.K.A.E.A, 
(Production Group), Windscale 
Works, Sellafield, Seascale, Cumber- 
land. 

Closing date : 
3rd October, 1960 
C 922 





THE COLLEGE OF AERONAUTICS 
AIRCRAFT STRESSMAN 
required for post of 
DEMONSTRATOR 
in the 
DEPARTMENT OF AIRCRAFT DESIGN 


Duties will consist of supervising students, assisting 
with design work for flight experiments, and carrying 
out individual research. Candidates should have 
degree or equivalent with some aircraft stressing 
experience. The salary scale, at present under 
review, is £600 by £25 to £900 by £25 to £1000 p.a. 
with superannuation under F.S.8.U. and family 
allowance, commencing salary depe nding upon age, 
qualifications and experience. House may avail- 
able. Applications giving full particulars together 
with names of three referees, to THE RECORDER, 
THE COLLEGE OF AERONAUTICS, CRAN- 
FIELD, BLETCHLEY, BUCKS. Further particu- 
lars available. Cgi4 





LONDON COUNTY COUNCIL 


Applications invited for post of PRINCIPAL OF 
HACKNEY TECHNICAL COLLEGE, DALSTON 
LANE, E.8, to commence duty in JANUARY, 1961, 
if possible. 

Candidates should be graduates or hold an equiva- 
lent qualification. Teaching, administrative and 
industrial experience essential. 

The College has departments of (i) Mechanical and 
Instrument Engineering with Building Trades, and 
(ii) Electrical Engineering with Chemistry. 

Salary Scale:—£2075 by £75 to £2275 plus London 
allowance (£38 or £51). 

Application forms and further particulars from 


EDUCATION OFFICER (FE3a/En/2066/9), 
COUNTY HALL, LONDON, 8.E.1, to be returned 
by 23rd SEPTEMBER. C 895 
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CENTRAL ELECTRICITY GENERATING 
BOARD 
NORTH EASTERN AND YORKSHIRE 
REGION 
RESEARCH MECHANICAL 
ENGINEER 


An ASSISTANT MECHANICAL ENGINEER is 
required for the REGIONAL RESEARCH AND 
DEVELOPMENT DEPARTMENT with Head- 
quarters at SKELTON GRANGE "B” POWER 
STATION, LEEDS. 

The Engineer appointed will be required to work 
on several interesting investigations which are at 
present under review and which include turbine 
bearing studies, the dynamic response of steam 
boiler controls, condenser problems, coal handling 
and others dealing with turbines and associated 
Power Station equipment. 

The research field is extremely wide so that speciali- 
sation is not required. The successful candidate will 
be expected to co-operate with other sections of the 
Department dealing with Physics, Metallurgy, 
Electrical Engineering and Chemistry. 

Applicants should have a good honours degree in 
Mechanical Engineering and at least two years’ 
post-graduate experience. Industrial experience in 
Research or Design would be an added advantage. 
Previous experience of Power Station Engineering is 
not a necessary qualification. 

The salary scale for this appointment would be 
within the range of £1285-£1720 per‘annum, Grade 5 
or 6, BX, Schedule “B” of the National Joint 
Board Agreement. 

There are good promotion prospects within the 
Research Organisation of the Generating Board. 

Forms of application may be obtained from any 
office of the Board or from the ASSISTANT 
REGIONAL SECRETARY (PERSONNEL) CEN- 
TRAL ELECTRICITY GENERATING BOARD, 
NORTH EASTERN AND YORKSHIRE REGION, 
1, WHITEHALL ROAD, LEEDS, 1, to whom they 
should be returned to arrive not later —_ the 
Ist OCTOBER, 1960. ' 925 


MANCHESTER CORPORATION 
WATERWORKS UNDERTAKING 





Applications are invited for the appointment of 

EPUTY ENGINEER AND MANAGER of the 
Manchester Corporation Waterworks Undertaking. 
Applicants should be Civil Engineers with adminis- 
trative experience, preferably having a wide experi- 
ence of the design and construction of large civil 
engineering works for water supply. 

Commencing salary £2753 per annum, rising by 
annual increments of £90 to £3023 per annum. 

Details of appointment and application forms 
(returnable by 26th September, 1960) from the 
SECRETARY, WATERWORKS DEPARTMENT, 
TOWN HALL, MANCHESTER, 2. C 822 





APPOINTMENTS OPEN 
TECHNICAL SALES ENGINEER 


Vacancy for YOUNG TECHNICAL SALES 
ENGINEER with well known Chemical Engineering 
firm in London. Candidates should hold University 
degree in engineering or Graduateship Inst. Chem. 
Engineers. Apply with full particulars of training, 
qualifications and experience, stating salary required 
to BOX C 915, Offices of ENGINEERING. 





LIBYA 


BRITISH COMPANY seek man capable 
of starting and taking charge of a school to 
train Libyan nationals as MOTOR 
MECHANICS, MACHINE SHOP OPERA- 
TIVES and WELDERS for steel fabrica- 
tion. Applicants should be of mature age, 
have good previous experience of this type 
of instruction and, preferably, be able to 
speak Arabic. Good salary, low income tax, 
free air passages, furnished accommodation, 
home leave and non-contributory pension 
scheme.--Write BOX “ AG/141," c/o 
95, BISHOPSGATE, E.C.2. C 904 





MECHANICAL INTERMEDIATE 
DRAUGHTSMAN 


MECHANICAL INTERMEDIATE DRAUGHTS- 
MAN required to work on machine shop and special 
slant layouts, general pipework systems, and material 
handling equipment. Contributing pension scheme 
and other benefits.—Applications stating full par- 
ticulars to CONISTON COMPANY, EAGLE 
HOUSE, HIGH STREET, WIMBLEDON, 8.W.19. 

C 909 





PRODUCTION MANAGER 


to be responsible to the Managing Director 


Heavy Engineering Company in South 
Wales handling design, manufacture and 
installation of steel works and other heavy 
plant. Applications are invited from time 
served graduate engineers (or equivalent) 
with several years’ experience and proved 
ability to organise complete department 
for rapidly expanding production. 
Excellent prospects, generous salary and 
conditions, 


a in confidence to the 
pany’s Consulting Engineer:— 
E. < mitts Esq.,Wh.Sch., M.1.Mech.E., 
aa 


Bristol, rs 


C 859 

















{Supplement} 








TECHNICAL WRITER 


An interesting and well-paid job with great 
possibilities for further development is waiting for a 
man who can write lucidly about production and 
mechanical engineering. Although this appointment 
is based on a research centre, in exceptionally 
pleasant surroundings in the Midlands, opportunities 
arise for travel to all parts of Britain and, for the 
right man, possibly overseas as well. Excellent super- 
annuation scheme. Send details of career and 
present salary to BOX C 857, Offices of ENGINEERING. 





DESIGN LAYOUT AND DETAILING 
OF CHEMICAL PLANT 


OLD ESTABLISHED and EXPANDING COM- 
PANY of repute offers interesting work on DESIGN 
LAYOUT AND DETAILING OF CHEMICAL 
PLANT. Permanent positions and salaries to 
match experience and qualifications. Voluntary 
contributory superannuation with free life insurance. 
Canteen facilities. Hours 9 a.m. to 5.30 p.m. 
Five-day week. Overtime paid. Excellent working 
conditions. 
Apply in writing giving full details of past experi- 
ence and salary required to: 
NORDAC LIMITED, 
UXBRIDGE, 


MIDDX. 
A Member of the Woodall-Duckham Group of 
Companies. C 923 





SITE ENGINEER 


SITE ENGINEER required for important blast 
cleaning and protective coating contract in U.K 
Salary scale, £1200/£1500 p.a. plus allowances, 
transport,etc. Duration of contract 18 months. 
Continued employment is available to suitable 
applicant.—Apply to: MANAGING DIRECTOR, 
COATING CONTRACTORS LTD., CASTLE 
MILLS, BUCKINGHAM. C 838 


ASSISTANT WORKS 
ENGINEER 


ASSISTANT WORKS ENGINEER wanted 
for large modern synthetic resin factory near 
Newport, Monmouthshire. Applicants 
should be aged 23/30 and must have served 
an a and had drawing office 
experience; minimum standard of educa- 
tion H.N.C. Salary, £900/£1250, according 
to experience and qualifications. The 
position offers good prospects of promotion. 
Contributory life assurance and pension 
scheme.—Write details of education and 
experience to BOX C837, Offices of 
ENGINEERING. 








PROJECT ENGINEER 


A vacancy exists for an ENGINEER to join a small 
team engaged on project work in connection with 
improvements and new processes in the seamless 
steel tube industry. 

The work is interesting and varied, and may cover 
all aspects of a project from initial feasibility trials 
to the design, installation and commissioning of the 
final production unit. 

The nature of the work is such that absolutely 
similar experience cannot be expected from candi- 
dates, and preference will therefore be given to a 
man who can demonstrate the qualities of versatility 
and energy as well as qualifications up to degree 
standard in mechanical or electrical engineering. 

Applications, from men in the age group 28-32, 
should be addressed to the WORKS DIRECTOR, 
TUBES LIMITED, KIRBY MUXLOE, NR. 
LEICESTER, giving brief personal history to date 
and salary expected. C 926 


THE BURMAH OIL COMPANY 
(PIPE LINES) LIMITED 
require a 
QUALIFIED ENGINEER 


for service in NORTH EAST INDIA on the 
installation, operation and maintenance of 
a major crude oil pipeline. 


The ideal candidate will be an engineer 
with either a mechanical and/or an electrical 
qualification and with experience of mech- 
anical and electrical and preferably tele- 
communications work in connection with the 
installation, operation and maintenance of 
oil pipe installations. 


This is a senior appointment involving 
the co-ordination of the work of Mechanical, 
Electrical and Telecommunications per- 
sonnel engaged, in the first instance on the 
installation of large diesel pumping units, 
together with all ancillary equipment, 
including diesel driven generator sets, etc., 
which are to be telemetered and tele-con- 
trolled over a VHF radio link and subse- 
quently on the initial operation and main- 
tenance of the pipeline system. 


The appointment will initially be for two 
to two and a half years and is required to 
be filled as early as possible. 


Salary will be on a Rupee basis, free of 
Indian taxation and not less than the 
equivalent of £2700 per annum. Messing 
and accommodation in India will be pro- 
vided free. 


Preferred age range 35 to 45 years, but a 
suitably qualffied and active candidate might 
be considered above this range. 


Applications should be addressed to the 
COMPANY AT BRITANNIC HOUSE, 
FINSBURY CIRCUS, E.C.2, giving full 
details of qualifications, experience and 
personal particulars. C 928 
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APPLEBY-FRODINGHAM STEEL COMPANY 
SCUNTHORPE, LINCOLNSHIRE 


invite applications for a 


SENIOR DESIGNER 


with experience of heavy 


PLATE AND SECTION ROLLING MILLS PLANT. 





Permanent situation with interesting and varied work. 


Apply, giving age, full particulars of experience, etc., to 
THE CHIEF ENGINEER. 
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NUCLEAR POWER STATIONS 


COMMISSIONING 
ENGINEERS 


A Company engaged in the design, construction and commissioning of 
nuclear power stations has vacancies for Commissioning Engineers in its 
Commissioning Department. Successful candidates will be trained in the 
operation of nuclear power stations and should have experience in the 
operation of conventional plant. They should be either associate members 
of a major professional institution or hold qualifications leading to associate 
membership. 


Applications should be addressed to 


Box EG 1042, LPE Romano House, 399/401 Strand, London, W.C.2, 
and give details of age, qualifications, experience and current salary. 


C9il 











MECHANICAL ENGINEERS 


If your have a good honours degree in Mechanical Engineering and would like to hold a 
responsible job in an expanding industry, you are invited to write about yourself to Dr. 
J. B. Higham, Head of Technical Development, Pilkington Brothers Limited, 
St. Helens, Lancashire. 


You would be required to lead a team working on projects for mechanising the handling 
and cutting of plate and Float glass in conjunction with the production departments 


The greatest name in the world of GLAS 
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CHIEF ENGINEER 


A well established company manufacturing light electro-mechanical 
devices requires a Chief Engineer for a new factory located in a pleasant 
coastal town in South West England. Expansion is the key-note, and 
it is expected that the Chief Engineer will eventually have a staff of about 
20 including an assistant, drawing office staff, engineering foremen, etc. 
His duties will also include wide customer contracts with occasional travel 
abroad—U.S.A., Italy, Germany. Candidates must, therefore, be men 
of good personality and presence as well as being fully experienced in 
the field of small automatic mechanisms. The company is breaking new 
ground in this field and has a most progressive policy. Starting salary 
£2,000/£2,500. Executive bonus scheme. Company car provided. 
Reference Number 100 


Please reply in confidence quoting reference number to:— 





Appointment Consultants, 


27, ALBEMARLE STREET, LONDON, W.1 wie 
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Associated Electrical Industries Limited 


RESEARCH AND 
DEVELOPMENT ENGINEER 


The Turbine Generator Division require an engineer for development 
work on journal bearings, thrust bearings and oil systems and formulating 


future development programmes. 


The work includes running a number of test rigs, some of which are 
designed for testing the stability of a shaft and bearing system. 


A good theoretical knowledge is required and the ability to put theory 
into practical design. Some years industrial experience preferably with 


rotating machinery is necessary. 


The starting salary is dependent on age, qualifications and experience. 


The post is permanent and pensionable and offers considerable prospects 
in a wider field for a mechanical engineer with the necessary initiative 


and drive. 


Please write giving brief details of your background quoting reference 


Q.16 to:— 


Personnel Manager, 
Associated Electrical Industries (Manchester), Ltd., 
Trafford Park, Manchester, 17. 


DESIGNER-DRAUGHTSMEN 


The continuous development of our Design 
consultancy service provides opportunities 
for men with Higher National Certificates, 
and with a good design background prefer- 
ably in special purpose machinery. Appli- 
ecants should be willing to travel and be 
capable of maintaining effective contact with 
senior executives in all branches of industry. 
Duties will include the control of detailers 


DRAUGHTSMEN 


Several vacancies also exist for DRAUGHTS- 
MEN who wish to progress in a position that 
offers interesting and varied work. The 
draughtsmen selected will mainly provide 
detailing capacity, with some opportunities 
for design experience on special purpose 
machinery and all branches of mechanical 
‘ engineering. Successful applicants will 

Osram Lamp Division, receive training, which will include visits 
East Lane, North Wembley, Middlesex. to Exhibitions. 

C 292 These progressive appointments carry 
attractive salaries, above national rates, 
which are reviewed annually. Superannua- 
tion scheme. Removal expenses paid. 


ENGINEERING 
ESTIMATOR 


required, capable of preparing estimates 
of work times and material costs from 
drawings. The Estimator will work in 
close co-operation with the Senior 
Planning Engineer to improve efficiency 
within the machine building depart- 
ment. Applicants with engineering 
apprenticeship and H.N.C. or equiva- 
lent should write giving full details of 
experience, etc., to: 
Senior Personnel Officer, 


G.E.C. LTD., 





Send details to the 














THE POWER PLANT COMPANY LIMITED. 
West Drayton, Middlesex. 


Require a 


Mechanical Engineering Draughtsman 


Higher National Level, experience in Heavy Engineering and Gearing an 
z I ; g 4 g 


advantage. Pension Scheme, Canteen and Social facilities. 


Write to Chief Draughtsman stating age, experience and salary required. 


C902 


‘asia ‘aces “7 SECRETARY (1.732), 
ational Nebeing sopcuabediag PRODUCTION ENGINEERING 
(University of Reading) RESEARCH ASSOCIATION, 
MELTON MOWBRAY, LEICS. 

SENIOR TESTING OFFICER eons wood 


A SENIOR TESTING OFFICER is 
required to take charge of a section in the 
Engineering Department. The work of this 
section is mainly concerned with the per- 
formance testing of dairy machinery and 
equipment but also includes scientific and 
technological experimentation in this field. 
The present staff includes four Testing 
Officers, and the laboratories are well 
equipped for the work involved. 

Candidates should have an honours 
engineering degree with substantial post- 
graduate experience. Knowledge of the 
dairy industry would be an advantage but 
is not essential. Salary £1600 p.a. in scale 
rising to £2325, with F.S.S.U. superannua- 
tion benefits. 

Applications, including full details of age, 
otpnation and experience should be sent APPOINTMENT WANTED 
to the 

SECRETARY. COMPANY SECRETARY 
N.I.R.D., 
SHINFIELD, BERKS, 


quoting reference 60/14. C 901 














CHARTERED ACCOUNTANT (30), four years 
company secretary of large London company, seeks 
change to similar position with company near coast 
in SUFFOLK, ESSEX or HAMPSHIRE Own 
capital for accommodation. BOX C 920, Offices of 
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BRITISH OXYGEN GASES LTD. 
Senior Fuel Engineer 


British Oxygen Gases, Ltd., have a vacancy for a Senior Fuel Engineer at their Sales 
Technical Service Department, situated at Cricklewood. This is a senior appointment 
and the successful applicant will be responsible for handling all technical problems connected 
with the use of propane and butane. He will act as a technical advisor to a Sales Force 
operating in the field and should therefore have had a number of years’ experience in the 


application and handling of these gases 


There are excellent prospects and an attractive 


commencing salary will be paid. Housing assistance available if required. 


Write stating full details to Personnel Manager, 


British Oxygen Gases Ltd., 
Spencer House, St. James's Place, London, S.W.1. 











SENIOR 
ESTIMATOR 


This appointment in the CIVIL 
ENGINEERING COMPANY of the 
RICHARD COSTAIN GROUP 
will involve undertaking complete 
responsibility for tenders for major 
contracts in the U.K. and Overseas. 
Candidates preferably qualified 
Civil Engineers must have spent the 
past 5 years estimating for heavy 
Civil Engineering works and previ- 
ously have held senior posts on site 
with Civil Engineering contractors. 
Please address applications to:— 
SENIOR PERSONNEL OFFICER, 

111, WESTMINSTER 
BRIDGE ROAD, 

LONDON, 8.E.1. 

C 908 








LEVER BROTHERS, 
PORT SUNLIGHT, 
LIMITED, 


have a vacancy in the Printing Section of 
their Works Development Department for 
a person qualified in mechanical engineering, 
or physics, or chemistry. Applicants should 
be below 28 years of age. No previous 
knowledge of printing is required; the 
successful candidate will be given a suitable 
period of training in printing technology. 
Subsequently he will undertake development 
work on various aspects of letterpress, 
lithographic and photogravure printing. 


Contributory Pension Scheme, five-day week. 
Applications, stating qualifications and 
experience, should be sent to the 
Personnel Manager, 
Lever Brothers, Port Sunlight, Limited, 
Port Sunlight, 
Cheshire. 








ADVERTISEMENT RATES 


‘Engineering’ Appointments Section 


Public Appointments, Appointments Open, 
Appointments Wanted. 


CLASSIFICATIONS: 


TYPES OF ADVERTISEMENTS: 


(a) “ Appointments Illustrated” and illustrated careers advertise- 
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matter. 
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A German Firm Looks 
for a United Europe 


uTPUT from the German motor firm 


NSU Werke in 1959 rose 44 per | 


cent over the previous year, principally 
because of the increasing sale of the 
company’s Prinz cars. Taking in 
scooters, NSU sold 207,258 vehicles 
during the year, 41 per cent of them 


overseas, against an export proportion | 


of 33 per cent in 1958. 

For the prospects in 1960, the annual 
report of the NSU directors says that 
Output in the first four months of this 
year exceeded that of the equivalent 
period of last year. But it is in more 
recent months that European car sales 
in the United States have slumped. 


With German motor manufacturers | 
at some disadvantage when compared | 


with the French and Italian firms in the 
export of both two and four wheeled 
vehicles, within the European Common 


Market, it is natural that they should | 


look with concern at the division of 
Europe into two trading areas. This 
particularly applies to NSU. 


Thirty five per cent of NSU exports | 


last year went into the seven member 
states of the European Free Trade 
Association. 
of German car exports, as things so far 
stand, will gradually worsen in the 


EFTA area, and under the provisions | 


The competitive position | 


| For BMC there is the consolation that 
| a large part of its dollar export is in 
| sports cars, a market not affected by 
| the Detroit counter attack and one in 
| which sales continue. The Rootes 
| Group, exporting their Humbers, Hill- 
| man, Sunbeam and Singer cars, report 
| lower United States sales to be more 
| than compensated by rising demand 
| from the rest of the world, especially 
| Australia where the company is selling 
| at record levels. 

And from Australia comes the news 
| that GENERAL Mortors-HOLDENS are 
| to carry out a £A15 million expansion 
| scheme to increase its theoretical output 
from 125,000 vehicles a year to 150,000. 
| This in practice is likely to mean a 
greater stiffening in local built com- 
petition for the exported product since 
| the actual production of G M-H has 
| been running at 136,000 a year and could 
| be expected to comfortably exceed 
| 150,000 when the expansion scheme has 
| been completed. 
| The Holden factories in four Austra- 
| lian states will all be increased in 
| capacity. In South Australia £A7 mil- 
lion will be spent on the body building 
plant at Elizabeth, and at Woodville, 
£A3 million will be invested in enlarging 
the body panel and metal pressing 
works. 

Since G M-H assembly plants have 
now been built in South Africa and 
| Indonesia the United Kingdom motor 
exporters will in the not distant future 
have to take into account the added 
competition of the Australian General 
Motors product in African and South 


| East Asian markets. 


of the Treaty of Rome will not immedi- | 
ately secure a compensating advantage | 


against their French and Italian com- 
petitors inside the ECM. 
It is for these reasons that the NSU 


Sparking Plug Foothold 
in Common Market 


With its sales for the home market 


| reaching record heights the LopGE 


directors hope that a bridge will be | 


built between EFTA and ECM. There 


is of course more to be done than hoping. | 
First of all, flexibility in the emphasis | 


on what is to be produced. NSU’s 
breakdown of output for 1959 goes: 
bicycles—40,872; ‘* Quickly ’’ mopeds 
—105,642; motor 
motor cycles—3,867; Prinz motor cars 
—31,371. 

Recognising that there is a market 
for engines in light agricultural machin- 
ery where differences of price caused by 
tariffs do not outweigh questions of 
quality NSU produced 17,000 Quickly 
engines for this purpose. 

Work within the company on the 
NSU Wankel engine is still part of 
long term development and has no part 
in the general production programme 
and policies. Work on this project has 
been going since 1951 and, as an- 
nounced, a licence agreement was 
reached with the United States Curtiss 
Wright Corporation during the year. 
Preparations for mass production will 
take years yet, especially for use in cars. 


Falling Car Exports 
and an Australian Threat 


Although the car companies turned out 
30,000 more passenger vehicles this 
July than last the export position has 
slipped seriously and threatens to 
decline further. 

VAUXHALL’s, the Rootes Group and 
BMC all concur in reporting the saloon 
car to be more difficult to sell in the 
United States now that the compact car 
has arrived in force. 


scooters—25,566; | 


PLuGcs Company are insuring against 
the future with a marketing agreement 
in the European Common Market. 
Lodge are to cooperate with SPICA, at 
Livorno, Italy. The Italian company 
will manufacture the complete plug, 
Lodge receiving royalties on the output 
and a cash settlement for ‘‘ know-how.” 

At home Lodge will be investing heav- 


| ily over the next two to three years in 
| capital equipment in order to meet the 


| 


growing competition in their field, the 
first signs of which are already 
detectable. 


Adding to Scottish 
Employment Prospects 


The BurrouGHs ADDING MACHINE 
Company are to increase the number 
of people they employ at their Strath- 
leven and Cumbernauld plants, Scot- 
land, by more than 50 per cent. 

From the first beginnings in 1950 


| Burroughs have built up their number 


of people employed in Scotland to 2,300. 
This is to increase to 3,500 by August of 
next year. 

Mr. G. S. George, managing director 
of the company, has explained that the 
expansion has been called for by increas- 
ing Burroughs’ sales in world markets. 
The company exports more than 60 per 
cent of its Scottish production and sells 
in 84 overseas countries. 

Exports from Burroughs of adding, 
calculating and accounting machinery, 
excluding punched card equipment, 





| 


were 42-7 per cent of total UK exports 


|in this field, 52-6 per cent in 1959 
| and 55-2 per cent in the first quarter of 


this year. 





Early next year a new Burroughs 


branch is to be opened in Dundee as | 
part of the company plan for the | 


closer integration of its customer- 


services. 


country, Pye stand to gain a major 
share of the new market. A similar 
case exists in Ireland, where television is 
also beginning. 


Post Office Favours 


Pye on the 
Razor’s Edge 


Perhaps the biggest single change which | 
the credit restrictions, imposed in the | 
Spring, have worked in the main shop- | 
ping streets is a rapid increase in the | 
prominence of television and radio hire 
companies. 


| 
| 


Their latest move has been to add | 
refrigerators to the domestic appliances | 
it is possible to rent. 

Not surprisingly one of the first | 
people to notice this has been Mr. | 
(insert) 


Charles Stanley, the Pye | 





| moment 


chairman, who says in his annual 
report that the “ savage attack ’’ of the 
credit changes upon the industry has 
created two “ most unpleasant features.” 
They are the favouring of rental 
business against hire purchase and 
increased cost of financing business 
caused by the six per cent Bank Rate. 

Conjecturing whether it would not 
make us a wealthier nation if the 
attacks on hire purchase were switched 
to attacks on Government spending, 
Mr. Stanley observes that Pye are 
building-up new businesses in a variety 
of fields, particularly in electronics. 
The cost of this must be largely borne 
by the rest of the Pye group and 
obviously enough the stiffer the taxation 
and the more sales are cut into by hire 
purchase impositions the greater are 
the difficulties in advancing the new 
concerns. 

As it is, with the sales of television 
sets reduced in number, the increase in 
the group trading profit, from £2,834,841 
last year to £3,927,041, is an indication 
of the degree to which Pye have 
broadened their interests throughout 
communications and controls. 

One of Pye’s most significant over- 
seas developments is in Italy where a 
factory has been set up. Sales from 
this works should be making a start 
next year. 

In Australia the ten-year old Pye 
subsidiary group now produce radio 
and television sets, and in addition 
communications and aircraft electronic 
equipment, pumps, electric motors and 
general engineering products. The 
growth of these interests has been rapid 
but, in view of the prospects opening 
up for Australia, it is a reasonable 
estimate that their expansion may be 
even more swift over the next ten years. 

Pye are equally or even better placed 
in New Zealand where a television 
service is starting up. The largest 
television set manufacturers in the 











For the Canadian subsidiary, facing 
the full blast of United States compe- 


| tition in a country not growing on 


anything like the Australian scale, 
there do not appear the same chances 
for enlarging the business. The only 
consolation Mr. Stanley can find in 
this “ difficult’? market is that the 
subsidiary there is at least making a 


profit. 


With a home market beseiged by the 
Bank Rate and the hire purchase 
limitations, the brightest, and most 
useful chances for Pye are overseas. 
To this end the victorious purchase 
of the TELEPHONE MANUFACTURING 
Company, after the sharp battle with 


| those already in receipt of the Post 
| Office’s favours, will be of real value in 
| building up exports of telephones and 
telecommunications equipment. 


Continuing Expansion 


‘in Cement Demand 
| Cheaper fuel, improved fuel efficiency 


and greater home deliveries combined 
to improve the trading profit of the 
TUNNEL PORTLAND CEMENT Company 


| by half a million pounds to £3,069,172 
| during the last financial year. 


Reporting that the industry is at the 
working to capacity, the 
Tunnel chairman, Mr. N. M. Jefisen, 
sees the immediate prospects as over- 
clouded by the Government’s Bank 
Rate increase and associated measures. 
In the long term he believes that the 
demand for cement will continue its 
expansion. 

Within the next few years the company 
will be finding, from its own resources, 
some £24 million to £3 million for the 
expansion of its capacity. This will 
include continuing with the replacement 
of existing plant to reduce fuel con- 
sumption and improving facilities for 
the bulk transport of cement by road, 
rail and sea. 

The list of countries in which Tunnel 
Portland Cement led the way in cement 
production is lengthy; it includes 
Eire, Burma, Jamaica, Kenya, Cyprus, 
Nigeria and Egypt. 

The company is still without news 
of the progress of its claim for com- 
pensation for the loss in Egypt of its 
assets worth more than £34 million. 
More happily the Nigerian company, 
after a successful year, is preparing to 
bring into operation just before Inde- 

Day, extensions to the plant 
which will double its capacity. 

Nearer home, the Eire company 
reached a record level of profits. Its 
high rate of deliveries both for use in 
Eire and for exports suggest that an 
equally good result is building up for 
this year. 

The withdrawal of Tunnel Portland 
from the CARIBBEAN CEMENT Company 
is in its way instructive. When this 
concern was founded just over 50 per 
cent of its shares were owned in 
London. Owing, in the chairman's 
words, to “ our penal taxation " private 
investors have found it expedient to sell 
out and local Jamaican ownership has 
risen to 80 per cent. Now, after 
differences of opinion on export policy 
and other matters, the company has 
sold its holding, at a substantial profit. 
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Sub-Zeroing as an Aid to the Manufacturer 


More homogeneous _§ steels, 
light alloys and rubbers are 
obtained by soaking at sub- 
zero temperatures. Shrink-fit 
methods and dehydration of 
aircraft instruments are only 
two of the possible appli- 
cations of low temperature 
equipment. 


liner STABILISATION of metals, expansion assem- 

bly, gas dehydration and biological storage 
are a few of the many industrial applications 
involving the use of sub-zero temperatures that 
have been perfected in the last twenty years. 
Out of the low temperature equipment originally 
manufactured for the storage of food, there has 
evolved a most impressive array of sub-zeroing 
applications. In a recent survey, Cincinnati 
Sub-zero Products of Ohio, USA, established 
that the greatest call for sub-zero equipment is 
in the metalworking industries, particularly 
from those manufacturing steel products to 
exacting tolerances. 

When steel is heated above its critical tem- 
perature, the carbon, iron and alloying elements 
dissolve into a solid solution of austenite: a 
relatively soft, tough and unstable structure. 
During quenching, this austenite is partially 
transformed into martensite, a tougher and more 
ductile material. While complete transforma- 
tion from austenite to martensite during the 
quenching and tempering cycle is the ideal con- 
dition, it is rarely accomplished completely. 
Even with good control as much as ten per cent 
austenite may be retained in the steel. 

This retained austenite will continue its trans- 
formation to martensite following heat treatment. 
If exposed to varying temperatures and weather 
conditions, in time complete transformation will 
result. However, it may take as long as seven 
years for this transformation to be fully com- 
pleted. 

More important still is the fact that during 
the transformation the steel may warp, grow and 
distort, because austenite has a smaller volume 
per unit weight than martensite. As the trans- 
formation occurs, the steel actually grows in size, 
consequently, finish machining cannot be done, 
in exacting circumstances, until after trans- 
formation has been completed. 

There are times, then, when complete trans- 
formation in the shortest time is desirable. One 
method of doing this is with the use of sub-zero 
equipment. The natural ageing process of 
several years can be accelerated to a matter of a 


A mechanical refrigeration unit is being used here for the stabilisation of 


Stainless steel parts. 


few hours using this equipment. Most steels 
can be transformed almost completely in the 
temperature range of —120° F to — 150° F. 

In addition to the greater dimensional stability 
that complete transformation leads to, the steel 
becomes tougher and more ductile and it exhibits 
improved life characteristics. The steel also 
sometimes becomes several points harder on the 
Rockwell “‘ C”’ scale, depending on the type of 
steel used. 

This quick ageing and hardening process has 
many applications. Beds and slideways for 
machine tools can be quickly and effectively 
stabilised so that they retain their dimensions 
over normal temperature ranges and through 
continued use. Lapping flats will maintain 
accuracy for several days after stabilisation, in 
contrast to the several hours’ life they have 
without stabilisation. The life of hacksaw blades 
has been more than doubled following a reduc- 
tion in temperature to —120° F. 


ALUMINIUM CASTINGS 


Similarly, aluminium alloys can be normalised 
through prolonged exposure to sub-zero tem- 
peratures. Soaking of aluminium castings and 
forgings for two to three hours at —120° F 
prior to machining is another important area 
where the technique has produced better products 
and saved many pounds in production costs. 

It has been found that very close fitting air- 
craft parts machined in the normal manner can 
sieze and fail to operate at high altitudes where 
low temperatures are experienced. If such parts 
are cooled to a temperature of between — 120° F 
and —150°F prior to final machining and 
lapping, these parts will work freely with much 
closer tolerances during high altitude flight 
conditions. 

In one particular case, difficulty had been 
experienced with heat-treated aluminium castings 
“moving” during and after machining. In 
order to overcome this situation, the critical 
parts were machined three times in all, with a 
24 hour wait between each operation. With the 
introduction of sub-zeroing techniques, however, 
parts are set up only once. They are rough 
machined and then immediately finish machined. 


ARRESTING AGE HARDENING 


Many aluminium alloys become stronger and 
less workable when they are left to stand at room 
temperatures after thay have been heat-treated. 
Natural age hardening takes about four days at 
these room temperatures. While the increased 
strength from ageing may be desirable, the con- 
siderable decrease in workability may be the 
reverse. 


The use of refrigeration to delay ageing in 
certain aluminium alloys can speed production, 
and reduce fabricating costs. The cold treat- 
ment of these alloys does not change the proper- 
ties in any way, it merely delays natural ageing 
in order to keep the material in a more work- 
able condition. When fabrication has been com- 
pleted, the natural ageing proceeds normally. 


EXPANSION FIT ASSEMBLY 


The practice of shrink fit assembly can often 
be worked in reverse with the use of refrigeration 
equipment. The expansion assembly procedure 
is found to have many advantages over the 
shrink fit assembly method. 

In shrink assembly, the female part is expanded 
by heating, often to a very high temperature, and 
the male part is inserted. The female part then 
cools and shrinks, holding the male part fast. 
Where tight fits are required, a press is usually 
needed to complete the assembly. 

This assembly method can introduce a number 
of problems. High temperatures may cause 
metallurgical changes, distortion, reduction of 
hardness, oxidation and general scaling. The 
press used to complete the assembly also can 
lead to physical damage of the parts. 

Expansion assembly on the other hand can 
eliminate many of these problems. Shrinking 
of metal by sub-zero techniques has made it 
possible to assemble sleeve bearings and ball and 
roller races, otherwise requiring a press fit, by 
simply slipping them into place after chilling. 
The chilled parts are not metallurgically changed 
or otherwise damaged by the cold, and presses 
are not required for assembly. In addition, 
cold parts are easier to handle than hot ones. 


IMPROVING RUBBER PRODUCTS 


One particularly interesting application of the 
technique is found in the manufacture of rubber 
products, where it has been used for removing 
the flash from moulded rubber parts. 

Low temperature chambers have been designed 
with a revolving drum enclosed inside them. 
Moulded rubber parts are placed in the barrel 
and chilled to sub-zero temperatures. At these 
temperatures, the flash becomes brittle, and as 
the parts are tumbled, the flash readily breaks 
away from the body of the part. 

Refrigeration equipment is also used in the 
manufacture of some synthetic rubbers. In 
liquid form, the various constituents of the 
rubber are pumped into coils inside a cold 
chamber which has the coolant circulating in 
jackets at —170° F. The ingredients of the 
rubber combine most readily at these low 
temperatures and as they combine they are 


In expansion assembly, parts such as this jet engine component are shrunk at 
— 150° F prior to assembly. 
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pumped from the chamber for further processing. 

Industrial low temperature equipment is 
used by some wire manufacturers as a production 
testing tool for subjecting insulation to stresses 
at sub-zero temperatures. 

Cold equipment is also used in the manufac- 
ture of transistors, particularly for the stabilisation 
of these components. The transistors are 
cycled several times from high to low tem- 
peratures. 


INSTRUMENT MAKING 


Another unusual use of the technique has been 
reported by aircraft instrument makers. To 
prevent “‘ snowing’ and frost in these instru- 
ments when they are subjected to low tempera- 
tures at high altitudes, the gases used to fill 


351 


the instrument cases are dehydrated by refrigera- 
tion. 

One gyroscope manufacturer uses two gases 
to fill his instruments—hydrogen and helium. 
Before these gases are pumped into the gyro 
units they must be free of moisture and, in order 
to get rid of it, the gases are pumped through a 
chilling machine. Inside the machine there 
are 225 ft of coil for each gas—450 ft in all. In 
these coils, the gases are chilled to approximately 
—135° F. The moisture in the gas condenses 
in the coils and is trapped by filters before it 
can enter the supply line. The dehydrated 
gases are then warmed to room temperatures 
and pumped into the instruments. 

The glass industry now uses sub-zero tech- 
niques in the manufacture of ground lenses. 





Production 


Pitch is used to fasten optical lenses to grinding 
shells during grinding operations and must 
afterwards be removed. Formerly solvents were 
used, but now it is done by cooling the grinding 
shells to —40° F; an operation which causes the 
pitch to contract and flake off. 


UK AGENTS 


Just a few of the applications of sub-zeroing 
have been covered by this article. They are 
some of those which can help the production 
engineer to do his job more easily and possibly 
more economically. The UK agents for Cin- 
cinnati Sub-zero Products, whose survey of the 
technique was the basis of this article, are 
Farnell Instruments Limited of the Light 
Industrial Estate, Wetherby, Yorkshire. 





Progress at Consett 


It now looks as though the Consett Iron Com- 
pany Limited’s 132 in 4-high plate mill is nearing 
completion. Production from the mill can be 
expected in the near future. 

The half mile long production unit was 
designed after an intensive study of American 
and Continental practice and when it is finished 
it should be one of the most up to date plate 





The main mill bay showing the mill approach tables and the 132 in 4-high 


mills in the world. It is designed initially to 
produce some 10,000 tons of the best steel plate 
in a week. 

The roofing of the mill is now almost complete, 
and everywhere there are orderly piles of 
equipment which the overhead cranes are moving 
into position. The eight cell electric/oil soaking 
pit and the first continuous slab re-heating 


mill stand with the rolls on the right ready for mounting. 


The slab furnace and delivery table of the 4-high mill. 





furnace are almost complete. The erection of the 
4-high mill-stand, which will incorporate semi- 
automatic positioning control for the screw- 
down gear, is progressing well. Run-out tables 
and cooling banks are ready and some of the 
shears, the biggest of which can cut through 
nearly 2in thickness of steel, are already 
installed. 


The Consett Iron Company’s new plate mill showing construction work at 


the North East end. 


Looking down the mill, showing the 60 ft heavy shear line transfer bank. 
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What the Examiners will be Looking For 


By John Rabson, A.M.1.Mech.E., M.S.A.E. 


The ten-plus tests for motor 
cars, shortly to be introduced, 
will give good value for money 
if examinations are in strict 
accordance with the official 
schedule. 


HE INTRODUCTION of the ten-year tests is a bold 
step, not without its difficulties, but with good- 
will on all sides it could be made to work. Perhaps 
a weakness in some respects is the fact that the 
garages undertaking the tests will in most cases 
be carrying out the repairs—it is rather like the 
chief inspector being responsible to the produc- 
tion manager in a factory. Technically, it 
might have been better if the vehicles were 
repaired by the garages and then all tested by an 
independent body, free from financial interest 
as regards increasing its spares and repairs turn- 
over, or letting through a borderline car in order 
to stimulate goodwill with an eye to future trade. 
In fact there will be some independent testing 
stations—the Ministry of Transport is operating 
one at its Hendon depot—and there are likely to 
be a number of others, as 64 local authorities 
have also applied to take part. As a preparation 
for the official test a driver may test his own car, 
and last week’s article showed how this might be 
done. 

In spite of any potential shortcomings, and 
in view of the number of vehicles involved, it 
could be argued that the existing arrangement 
has much to recommend it from the owner’s 
point of view, as he can choose his examiner by 
his choice of garage, and carrying out both 
repairs and testing at the same place should save 
time. As far as the motor trade is concerned, 
the right to display the vehicle testing station 
sign could in time come to mean that it is a 
garage both staffed and equipped to test vehicles 
at a prescribed standard. It would not be 
surprising to find that garages so equipped are 
favoured for normal repairs and service work 
by owners of newer cars. 

It could also be argued that unless there is to 
be a subsidy, there is a limit to the amount of 
testing that can be performed by a garage for the 
prescribed fee of 10s 6d or 15s (depending on the 
type of vehicle). Obviously, therefore, the test 
procedure adopted must be one that can be per- 
formed in a short space of time, and if possible 
in any weather. 


BRAKING 


To set a uniform standard, various schedules 
have been drawn up, which define the items 
covered by the regulations—brakes, steering and 
lighting—and various requirements which must 
be met, or certain specific points which should 
be checked by the examiner. The following 
extract from Statutory Instrument, 1960, No. 
1083, The Motor Vehicles (Tests) Regulations, 
1960, will indicate the scope of the tests, but in 
the words of the Ministry of Transport press 
notice, “any summary of these requirements 
must be made with the proviso that it must not 
be taken as an interpretation of the law, less still 
in substitution for it.” 

“Part II. Braking Requirements . . . the 
vehicle . . . be examined to ascertain whether .. . 


(a) brake rods and cables are in good condition, 


properly adjusted and are working freely and 
without rubbing or chafing on other parts of the 
vehicle; 

(6) hydraulic and air systems are in good condi- 
tion, properly adjusted, are free from visible 
leaks in pipes and cylinders and their connections 
and are not rubbing or chafing on other parts 
of the vehicle; 

(c) hydraulic systems are, so far as can be 
judged from the feel on application of the pedal, 
free from air; 

(d) bolts and clevis pins are in good condition 
and are secured by nuts or split pins. . . 


(e) hand brake pawls and ratchets are in good 
condition and can hold the lever securely in the 
“on” position; 

(f) foot pedals and hand levers have a reasonable 
amount of reserve travel when fully applied; 
(g) brake drums and hubs are free from visible 
evidence of oil leakage which might indicate that 
the brake linings have become affected; 

(h) there is any such lack of balance in the 
application of the brakes to the wheels as to cause 
or be likely to cause serious pulling to one side; 
(i) there is any other evident defect in the vehicle 
or its equipment by reason of which the braking 
requirements are not complied with.” 

This specification demands a careful examina- 
tion of the whole of the braking system. It is 
presumed that it is intended to be performed 
without dismantling the car, but in the case of 
item (g) it might be difficult to detect a leak in a 
wheel cylinder without removing the drums, and 
in certain cases it is difficult to remove the 


The Lucas Beamsetter is used for adjusting vehicle 
headlamps so as to give accurate alignment. 


drums without necessitating readjustment of the 
brakes. With item (A) considerable time might 
be spent with certain types of brake in investi- 
gating the side-to-side balance, and unless there 
is some very obvious fault such as a badly 
distorted drum, lack of correct side-to-side 
adjustment, particularly with mechanically, as 
opposed to hydraulically operated systems, 
might be difficult to detect without very special 
test equipment, although it is simple to detect 
during a road test. 

After a careful visual examination, the braking 
efficiency has to be measured, and methods are 
outlined for both motor cycles (Class I and II) 
and other vehicles. 

For vehicles in Class HI (light motor vehicles) 
or Class IV (heavy motor cars and motor cars 
excluding vehicles in Class III) the braking 
efficiency shall be tested in one or both of the 
following ways: 

(a) by the brakes being applied while the vehicle 
is being driven on a road or any other suitable 
place and by using a suitable decelerometer to 
measure the braking efficiency of those brakes 
when they are so applied and determining by 
reference to that braking efficiency whether the 
brakes have the requisite braking efficiency; 

(6) by using such a brake testing apparatus as 
may be suitable in relation to the vehicle to 
measure the braking force developed when the 


brakes are applied and determining by reference 
to that force when expressed as a percentage 
of the weight of the vehicle including any person 
or load carried in the vehicle at the time whether 
the brakes have the requisite braking efficiency. 

In spite of the considerable emphasis placed 
on this section of the test, the actual standard of 
braking efficiency acceptable under the regula- 
tions is not particularly high by modern standards. 
For example, 50 per cent is the pass figure for 
the foot brake operating on all four wheels on 
a car, while for the hand brake, which usually 
operates on only the rear pair of wheels, a figure 
of 25 per cent is considered satisfactory. As 
appears to have been realised the hand brake 
has tended to become little more than a parking 
brake. 

Normally, perhaps the most satisfactory 
method of testing brakes is on the road, and 
commercially available instruments of the deceler- 
ometer type, such as a Tapley meter, correctly 
set and in the hands of a skilled operator, will 
provide satisfactory and economical instru- 
mentation for use when performing this part of 
the test. However, road testing can be influenced 
by weather conditions, which can affect the time 
taken to perform the test, and this may cause 
some testing stations to favour the use of test 
equipment enabling brake efficiency to be 
measured without the need to take the vehicle 
out on the road. While such equipment would 
enable the prescribed brake efficiency figures to 
be obtained, it might not bring to light other 
defects, particularly those in the steering mechan- 
ism, that might be accentuated while a road test 
was being performed—for example, when the 
decelerometer method of brake testing is used. 

Steering is treated in similar detail. The 
final section of the test is concerned with an 
examination of lamps and reflectors. Apart 
from a visual examination to ascertain that the 
number and position of lamps and reflectors is 
correct, a more detailed inspection is specified 
for headlamps. Of the three main items covered 
by the test, lights are probably most likely to 
need adjustment, but they are also the most 


simply adjusted. In the previous article, one 
method of checking the headlamp main beam 
alignment was mentioned. But for the larger 
testing stations or vehicle service stations, a 
specially designed instrument such as the Lucas 
Beamsetter, illustrated on this page, would: be 
useful. In its latest form, the Beamsetter, 
serves not only for accurately aligning vehicle 
headlamps but also for measuring the degree of 
mis-alignment both vertically and horizontally. 

If the vehicles are tested in the way that is 
laid down, the car owner is getting very good 
value for money. Quite apart from the prime 
object of the tests, the fact that the car has been 
inspected and, if necessary, adjusted, and finally 
issued with its test certificate, means that it 
meets certain standard requirements and should 
be free from major chassis defects. 
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Five Million Lumens 
Flash Aircraft’s Course 


Aircraft anti-collision lights that are visible for 
distances greater than 70 miles at night, and 
five miles in bright sunlight, are being developed 
in Britain by Honeywell Controls Limited, 
Greenford. The basis of the system is a series 
of powerful flash units producing flashes of 
5 million lumens intensity. Trial installations 
of the Honeywell-Atkins light, as it is called, 
have been operated by Northwest Orient Airlines 
in the United States for some time, and official 
approval has been obtained for its use on many 
aircraft, both civil and military, in the USA. 
Usually one set of lights is fitted at each 
wing tip. Each set comprises lamps aimed 





High intensity flashing lamps facing for- 
ward, abeam, and aft are fitted in the wing 
tips of aircraft. Sightings in excess of 100 
miles have been reported on clear nights. 


forward, abeam and aft. The forward-facing 
lights flash at the rate of 160 per minute, the 
beam lights at half this rate, and the after lights 
at 40 flashes per minute. The brilliance and 
intermittent nature of the light ensure that it is 
noticed even in the peripheral sectors of vision. 
Once seen, the bearing of the aircraft carrying 
the lights and its approximate course can be 
quickly ascertained. 

On clear nights, sightings have been reported 
at ranges in excess of 100 miles. In dull day 
conditions the range is up to about 15 miles. 
The near-white colour of the flash is most 
effective at the extremes of peripheral vision, 
where the eye is not sensitive to colour, and is 
not easily confused with airfield and runway 
lighting, industrial lights, or advertising signs. 
Despite its intensity, the brief duration of each 
flash (about 1 millisec) is well below the value 
at which a latent image is formed on the retina, 
so that there is no interference with night vision. 

The weight of a complete installation is 
between 7 and 20 Ib, depending on design, and 
production types will almost always be built 
into the contours of the wing tip, so that there 
will be no increase in drag. Early models 
require a total power input of 300 W, which is 
expected to be reduced in production. 


RAF Sudsmobile 
Lays Down the Foam 


To reduce the dangers of ‘‘ wheels-up ’’ pancake 
landings, foam can be spread on the runway 
allotted to the aircraft in difficulties. Spreading 
the carpet of foam, however, takes time—up to 
3 hours by conventional methods. 

Now a new technique has been produced at 
the RAF station, Waddington. The General 
Engineering Flight there have produced the 
“Sudsmobile.” It can lay a 3 in foam carpet 
1,000 yards long and 30 yards wide within 
half an hour of being alerted. Of this time, 
only 17 minutes is spent laying the carpet. 
The foam not only reduces the generation of 
sparks and the consequent fire risk but also 
reduces the general structural damage suffered 
by the skidding plane. 

The Sudsmobile is made up of a 12,000 gallon 
tank mounted on a crash-recovery trailer and a 
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set of nozzles placed on a sprinkler bar that 
extends over the width of the runway. A tractor 
tows the equipment at 3 to 5 m.p.h. down the 
runway. To produce the foam, a mixture of 
ox blood and sapinine is used. Once laid, it is 
not easily washed away by rain and may remain 
a day or two, depending on weather conditions. 

Waddington is not only a V-bomber base but 
also a diversion airfield for civil aircraft. 


Australian Rainmakers 
Meet with Success 


In the New England and Snowy Mountain regions 
of Australia rainfall has been increased artificially 
by 30 and 19 per cent respectively. Silver 
iodide smoke has been used by the Common- 
wealth Scientific and Industrial Research Organ- 
isation for the past five years in a series of 
controlled experiments. Five areas were in fact 
used for the trials in Eastern Australia. The 
precautions of control give these experiments the 
claim of providing the first conclusive evidence 
that artificial rainmaking is possible. 

At present it is only possible to make rain 
under certain conditions. Eventually it may be 
possible to do so economically, and alter 
climates. The method developed in Australia 
is to burn a solution of silver iodide dissolved in 
acetone in a burner mounted below the wing 





The torpedo-shaped tank that carries 
the solution of silver iodide in acetone 
used for rainmaking. The solution is 
burnt in the burner below the tank. 






A large cumulus cloud before, and 
30 minutes after, seeding with silver 
iodide smoke. 


tip of an aircraft. The object is to inject the 
silver iodide crystals into the regions where the 
temperature is —6° C or lower; but it is usually 
satisfactory to release the smoke just below the 
cloud, leaving upcurrents to spread the nuclei 
through the cloud. Rain usually appears at the 
base of the cloud some 20 minutes later. 








Mach 2 Aircraft 
Lands on the Pebbles 


The Mirage III, designed by G. A. M. Dassault, 
has been demonstrating its paces on a makeshift 
airfield. This Mach 2 class aircraft, equipped 
with an air-to-air missile, took off and landed 
recently on what is described as a “ bumpy, 
dusty, pebbly runway.” , 

With an all-up weight of 8-4 tons, the aircraft 
took off over a distance of 800 metres, using 
afterburning. With the aid of a drag parachute 
and ordinary wheel braking, it landed in 600 
metres. In spite of the unevenness of the field, 
the pilot reported no difficulty with the controls. 
The stresses registered by the landing gear were 
comparable to those registered on concrete 
runways, and no shock was noted either on the 
aircraft or the missile. The low-pressure 
multiple-treaded “Cross Country” tyres gave 
complete satisfaction. All Mirage HI aircraft 
are now equipped with them. 


Gas Radiant Heaters 
for Fabricating Shops 


Radiant heat is used increasingly by industry to 
provide warmth for people working in very large 
spaces. By this means it is possible to direct 
the heat just where it is needed and to get round 
the wastage involved by heating up the whole 
enclosure. A recent example of this technique 
is provided by the new ship fabricating shops 
owned by Cammell Laird Company, Birkenhead. 
The eight bays of the shops cover an area of 
more than 11 acres. Roof heights vary from 
60 to 80ft, and the shop lengths vary from 
750 to 350 ft. 

As soon as the company decided to prefabri- 
cate ship’s sections under cover in such large 
shops, the problem arose as to how the shops 
should be heated. It was felt that indirect 
methods—steam or hot water circulating through 
pipes and radiators, for example—would have 
to be brought into operation some considerable 
time before each day’s work started, and that 
this and the inflexibility of such a method would 
tend to increase fuel costs. Therefore gas 
radiant heaters mounted overhead were chosen, 
and 480 AM6 Parkinson Schwank heaters are 
used. 

Because these heaters provide immediate heat, 
they can be switched on as the men arrive. 
Pre-set clock controls switch the heaters on and 
off for morning and afternoon work periods for 
five days a week, switch on and off for a different 
period on Saturdays, and keep the heaters off 
on Sundays. In addition, any selected parts of 
the bays can be heated for overtime periods for 
a pre-set time. Ignition of the heaters is carried 
out electrically, using hot wire filaments, in 
groups of approximately one dozen. 

The heaters are mounted at a height of 23 ft, 
with an inclination of 60°. One group of 
heaters covers about one-sixth of a bay and the 
group switching makes it possible for the “ over- 
time zones ”’ to be kept warmed when al! other 
heating groups are switched off. When, as ts 
normal, all heaters are required to come on 
together, the groups are switched on at 10 second 
intervals, to prevent a heavy surge in the gas 
main. The installation has been planned to give 
an air temperature of 55° F. Temperature con- 
trol is obtained by air thermostats located with 
each group of heaters. 





480 of these gas-burning radiant heaters 
heat 11 acres of ship fabricating bays. 





On the Shelf 


By Frank H. Smith 


H HA, HA, ever so perishin’ ha. It has happened. 

The National Aeronautics and Space Ad- 
ministration Technical Translation F-15, dated 
April, 1960, and received in this country 
during July is “* The determination of the Density 
of the Atmosphere at an Altitude of 430 Kilo- 
meters by the Sodium Vapor Diffusion Method,” 
by Shklovskiy and Kurt. The Royal Aircraft 
Establishment Library Translation No. 896, 
produced in May, 1960, and distributed July is 
** Determination of Atmospheric Density at a 
Height of 430Km by the Sodium Vapour 
Diffusion Method,” by Shklovskii and Kurt. 
Hardly any difference is there? For this item 
I am indebted to a member of the technical 
staff of the Royal Aeronautical Society, Miss 
Bery! Beadle. 

I hope we are not going to get a lot of trade 
publications and house dittoes that look like 
evening papers. Power News is one such and 
August brings us its Vol. I, No. 1. This is the 
newspaper of the Central Electricity Generating 
Board and I feel sorry for any librarian who has 
to keep a neat file of it and for any binder who 
has to bind it. I suppose I am a bit of a carper, 
really, because the content of this paper is a 
nice mixture of the serious and the not-so- 
serious and when these things are produced their 
preservation for posterity does not have to be 
considered. All the same, the chances are that 
the serious article, even though there be but one, 
will be asked for in five years’ time. 

A journal that called itself Atoms for Peace 
Digest (and I feel that could do with a comma 
somewhere) has changed to Science Horizons and 
it comes from United States Information Service, 
5 Grosvenor Square, London, WI. No. | of 
the new title is dated August, 1960, and I can’t 
see a price. Articles are on auto-pilots, new 
discoveries in the medical field, ramjets, satellite 
navigation and a light amplifier. That is, light 
for seeing by and not light as opposed to heavy. 

The first number of a jolly quarterly comes 
from USIS (United States Information Service— 
not to be confused with ISIS, the home of lost 
causes) called The American Review. This, it 
seems, is to cover “ all of American life’’ and 
typical titles from No. 1 are “The Place of 
Science in a Liberal Education,” “ Rip, Ichabod 
and the American Imagination” and ‘“ New 
Directions in Jazz.” 

Keep your eyes on your bookseller’s windows 
during September. To celebrate their 25th 
birthday, Penguins are organising a display 
competition with prizes totalling more than 
£500, so the vendors will be on their toes from 
29 September, the operative date. Charing 
Cross Road should look like a chunk of Ant- 
arctica for the first week or two of October. 
Perhaps this will foil the winter? 

I remember, some time ago, how confused I 
was by a lecturer on librarianship talking, 
without any preamble or explanation, about 
“root and branch’ methods. I never did find 
out what it was but I see that a similar analogy 
has leapt into computer technique. The Com- 
puter Journal of July, 1960, has a paper on 
“ Trees, Forests and Rearranging.”’ 

Now and again I use a device which is, 
I believe, known in theatre parlance as a 
* throwaway line.”’ It is more or less irrelevant 
and is of no particular interest (and I can hear 
90 per cent say that this is the whole column). 
The funny part of it is that I think this stuff 
of such little importance that I do not give the 
usual source details of publisher and so on, and 
yet in a large proportion of cases somebody 
from ENGINEERING rings me to say they’ve had 
an inquiry about the reference. Well, let ‘em 
try this one. The USGPO advertises a 
Bibliography on Saliva (cross my heart) and if 
anybody asks me for the number of the pub- 
lication I shall spit. 
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Feedback for the Governor 


Cybernetics and Management. By STAFFORD 

Beer. English Universities Press. (25s) 
Cybernetics is a new word that has appeared in 
the literature of management, and it is important 
that practising engineers and managers should 
know something of what it means. It is derived 
from the Greek “ KuSepynrnd,”’ meaning steers- 
manship which became the Latin “ gubernator ”’ 
and eventually the English “‘ governor.” This 
background will provide a clue to engineers, since 
the basic principles of cybernetics can first be 
seen in Watt's speed governor by which the speed 
(output) controls the fuel supply (input) in 
order to achieve a balance. Laymen will 
recognise the same principle in the thermostat 
that controls the temperature of a room. 

The chief feature of such controlling devices 
is that they do not seek to find and eliminate 
the causes of variation but vary one factor to 
a degree sufficient to counter the total observed 
variation and so maintain a steady state. It is 
thus possible to extend this principle to exceed- 
ingly complex systems such as a living organism, 
the national economy or a factory. For example, 
in the national economy instead of trying to 
control every individual’s spending and saving 
one can exert a comparable overall effect by 
varying the Bank Rate. 

To understand these exceedingly complex 
systems the cybernetician has to establish 
patterns. Engineers know that gases are made 
up of many millions of molecules all in random 
motion but that the pattern can be described 
mathematically and from this concept can be 
derived statistically simple gas laws. In the same 
way the derivation of patterns and the appli- 
cation of statistics enable laws to be adduced 
for very complex systems in which the individual 
components cannot be described. 

A mathematical description of a governor or 
a thermostat immediately involves equations 


with imaginary roots. Imaginary numbers 
imply wave motions and this in turn suggests 
oscillations giving the well known phenomenon 
of “hunting.” It is believed that such oscilla- 
tions in the nerve systems of living beings are 
the cause of certain psychopathological con- 
ditions and in very complex systems such as a 
factory such uncontrolled oscillations can be 
disastrous. A full mathematical treatment will 
often show the conditions for such oscillations 
to occur, and indicate how they might be 
prevented. 

Mr. Stafford Beer is an enthusiast and his 
book is devoted to explaining how these theories 
can be applied to industrial management. 
There are glimpses of fascinating possibilities 
involving analogies between mechanisms, living 
organisms and social organisations such as 
companies. Unfortunately, like so many books 
designed to interest a group of people in a 
particular branch of knowledge, it tends to fall 
between two stools. The dust cover of the book 
quotes a reviewer who found the book “so 
clear, lucid and forceful that reading is a genuine 
pleasure.” Here is another reviewer, who found 
it really hard work to read, even though the 
mathematics used were well within his grasp. 
A lay reader is likely to find it turgid and will 
not be helped by the fact that the first plunge 
into technicalities in chapter nine is confused 
by having the two figures transposed. On the 
other hand the more knowledgeable reader may 
find the treatment superficial and be put off by 
the language of vigorous salesmanship. Its 
greatest value may be to mathematicians going 
into industry. 

This is an important subject which industrial 
managers should know about but one or two 
carefully written articles in appropriate journals 
would probably be more effective than this book. 

K. A. LANE 





Keep the Signal Clean 


Electrical Noise. By D. A. Bett. D. Van 


Nostrand. (50s) 

The study of spontaneous fluctuations is a 
subject which concerns the physicist and the 
engineer alike, for it is the spontaneous fluctua- 
tions occurring within a system that ultimately 
limit the sensitivity of that system, whether it 
has been designed for physical measurement or 
for communication. This study of noise has 
been particularly intense in the field of elec- 
tricity because it is important to understand the 
behaviour and the sources of noise in radio 
communication systems. The parts of this 
study which have received the greatest attention 
are those which are of direct consequence to 
circuit analysis and it is fitting that a book 
should be published at this time concerned with 
the sources of electrical noise and the physical 
mechanisms which give rise to them. 

The scope of Dr. Bell’s book is most adequately 
described by the title and subtitle, the object 
of the book being, to use the author’s words, 
“to give an exposition of what the author 
considers to be the useful ideas and knowledge 
about the subject at the present time.” He 
continues by saying that “* The book is intended 
to be thorough in dealing with fundamentals: 
for example, while I have always been willing 
for my own part to accept Nyquist’s theorem as 
reasonable, I have attempted to establish it 
beyond question. I have devoted the first 
chapter to consideration of the meanings of 
‘electric current’ and ‘random fluctuation’ 
because, although everyone assumes to know 
what they mean, much confusion has been 
caused in the past by imperfect understanding of 
them. ... The second chapter is included 
because I have found it necessary to use so 
many different mathematical techniques from 
time to time.” Dr. Bell suggests that those who 


are certain of their fundamentals and have 
adequate mathematical equipment may skip 
these chapters, but few even of this special group 
will not find these chapters absorbing reading. 

After a very full discussion of equipartition 
and Nyquist’s theorem, and of the statistical 
mechanics of Johnson noise, the author considers 
the physical mechanisms of noise in tubes 
** which use a bulk flow of electrons as a con- 
ductance and obtain control and amplifying 
effects by variation of the number of electrons 
flowing.”” These chapters present an account 
which is complete in itself, but in addition they 
are liberally supported by references to both 
early and modern work. 

The later chapters are devoted to noise sources 
in the beam type vacuum tubes and in the 
solid-state devices, and include chapters on the 


l , Sp 
; spectrum of current-noise, on noise in metal 


films and barriers and on Barkhausen noise. 
These chapters form a valuable introduction to 
the subjects and are again supported by many 
references. 

The book concludes with a chapter on noise 
standards and measuring techniques. 

As stated earlier, the book is primarily con- 
cerned with the fundamental and physical 
mechanisms of electrical noise and it is only in 
reference to certain aspects of circuit analysis 
that I would disagree with the author. There he 
states in reference to the maser that it has a 
noise figure which approaches one, if the signal 
source is at room temperature, or two if the 
signal source is at the same temperature as the 
maser. If the term noise figure is to have any 
meaning, it must surely define the additional 
noise introduced into the system over the noise 
in the original signal. A single standard tem- 
perature only is required to do so, as noise 








oP rh a hE 


ASIEN TLE 


SIRT Tp ES wy 








ENGINEERING 9 September 1960 


figures based on other temperatures are clearly 
algebraically related. The author’s further use 
of noise figure appears to assume the generally 
accepted definition which refers to a single 
standard noise temperature and in his dis- 
cussion on noise figure he refers to the disagree- 
ment that has existed on the definition and 
interpretation of noise figure. 
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I would also disagree with his statement that 
an isolator should be included in the output 
connection (of a parametric amplifier or maser) 
to prevent Johnson noise from the load entering 
the amplifier. A circulator might achieve this 
object, but from the analytical point of view, 
the concept is unnecessary as with all other 
forms of amplifier. The author himself refers 


Publications 


to the extension of the definition of noise factor 
to include elements with negative output 
resistance. 

The book remains, however, a contribution to 
the literature on electrical noise well worthy of 
study both by those new to the subject and by 


those already well versed in it. 
B. L. HUMPHREYS 





How Far Short of Thermodynamic Perfection? 


Available Energy and the Second Law Analysis. 
By Epwarp A. _ BRUGES. Butterworths 
Scientific Publications. (25s) 


The author does not state in the preface his 
reasons for writing the book but as one of his 
former postgraduate students the reviewer 
presumes to remedy this. Dr. Bruges in his read- 
ing of applied thermodynamics has covered a 
great deal of ground and has been surprised at 
the lack of rigour and clarity therein. He 
advocates that in our thermodynamic analyses 
of power processes we should return to a concept 
expounded over twenty years ago by Keenan, 
among others, which was called “ available 
energy.” Several years ago the author applied 
this concept to the analysis of several tests and 
published his findings, hoping, presumably, 
for some response. There was very little, if 
any. 

As the concept is not well known it is worth- 
while here to give a short explanation. The 
conversion of heat to work is characterised by 
the fact that it is not possible to convert all of a 


given heat supply into work. An analysis of, 
say, a power-plant test based on the First Law 
of Thermodynamics, although it accounts for 
all the heat and gives the conventional plant 
efficiency, tells nothing of how near the plant 
approaches to thermodynamic perfection. 

An analysis based on the Second Law of 
Thermodynamics using the concept of available 
energy does just that. The available energy of 
any state relative to a ground state is a measure 
of the maximum amount of work which can be 
done between the two states. By evaluating the 
available energy at various states round a thermo- 
dynamic cycle and comparing the differences 
with the reicvant heat flows it is possible to keep 
a quantitative account of how far each com- 
ponent part of the cycle falls short of the ideal, or 
as the author puts it, to evaluate the irreversi- 
bility. 

The book begins with two chapters on the 
thermodynamic laws which are meant for 
revision. The next two chapters contain discus- 
sions of available energy and the evaluation of 


irreversibility. The treatment of chemical changes 
is left until near the end of the book. In the 
remaining eight chapters the Second Law 
analysis is applied to processes of interest to the 
engineer. There are examples on mixing, heat 
exchange, expansion and compression of gases 
including shock fronts, refrigeration, power cycles 
and combustion. Interesting conclusions are 
drawn from several of the analyses. 

There is much of interest in this little book 
and it deserves a better reception than the earlier 
published articles. The treatment of a difficult 
subject is fairly clear except in isolated cases 
There is not much to find fault with if it is meant 
merely to be an interesting academic exercise 
pointing out where more rigorous treatments 
may be introduced and making for a better under- 
standing of the subject in general. If it is 
meant to raise the stock of the available energy 
concept with the practising engineer it will prob- 
ably fail as there is nothing to show that it will 
really benefit him. 

WILLIAM DRUMMOND 





Parameters Prior to Criticality 


Proceedings of the Second International Con- 
ference on the Peaceful Uses of Atomic Energy. 
Volume 12. Reactor Physics. United Nations, 
New York; HM Stationery Office, London. (132s) 


Much work is continuing in the realm of reactor 
physics, as may be gathered from Volume 12 
in the Geneva Conference series, which contains 
more than sixty contributions. The subjects 
treated roam over nearly the whole range of 
reactor types, but specifically the book can be 
divided into three sections: fast and intermediate 
reactors, thermal reactors with solid moderators, 
and thermal reactors with liquid moderators. 
Such topics as coupled reactors and fast-reactor 
safety are also included. 

There are a large number of articles, mostly 
from the United States, on the physics aspects 
of the many existing fast reactors. Nearly all 
the theoretical work is now done with com- 
mercial digital computers using a variety of 
codes. Usually either multigroup (~ 10 neutron 
energy groups or more), one-dimensional codes 
or two-group two-dimensional codes are em- 
ployed. But at the other end of the scale, 
there is one paper which suggests useful tech- 
niques for obtaining many necessary reactor 


parameters, which require only the use of one 
desk calculating machine for one day. The 
papers show that in this field theoreticians and 
experimentalists work in close collaboration, so 
as to follow the sequence whereby results are 
subjected to theoretical analysis and the resulting 
predictions stimulate new experiments. 

The safety aspects of fast reactors is also 
well considered. One contribution, for instance 
is an analysis of the EBR-1 core meltdown. 

A few papers show that there is some interest 
in fast-thermal reactors, which have a fast- 
reactor core surrounded by a uranium blanket, 
followed by a reflector and, finally, depleted 
uranium (uranium enriched in uranium 238). 
An advantage of this reactor system is its rela- 
tively long prompt-neutron lifetime (about 
100 times that of a fast reactor), which can be an 
important safety feature. The breeding possi- 
bilities with this type of reactor appear to be 
little inferior to those with fast reactors. 

In the section concerned with thermal reactors 
a vast amount of experimental and theoretical 
work is reported. The liquid moderators con- 
sidered include heavy water, light water, and 
organic liquids; solid moderators include graphite 


and beryllium. Digital computers are again in 
evidence, allowing the use of many neutron 
energy groups and permitting the complicated 
formulae for some of the parameters to be 
programmed. Some papers demonstrate the 
inadequacy of diffusion theory in accounting 
for heterogeneous reactor systems. 

There is an interesting discussion of externally 
moderated reactors, which have a dilute central 
core (or even a shell core with a central void) 
surrounded by a moderator. This type of reactor 
could, with some imagination, be considered as 
a possible engineering test reactor with a large 
central irradiation cavity. 

A few papers give only calculations and 
proposals. Some of the proposals introducing 
novel ideas are of interest, but those confined 
to conventional techniques and reactor systems 
add little to the value of the book. 

The volume is, however, of great value as a 
reference in reactor physics to people entering the 
discipline. It puts theory and experiment in 
perspective for most reactor types and points to 
future systems and future techniques. It is 
useful to both experimentalists and theoreticians. 

V. S. CROCKER 





Fissile Fabrication 


Nuclear Fuel Elements. Edited by HeNry H. 
HAUSNER and JAMEs F. ScHumaAR. Reinhold, 
New York; Chapman and Hall, London. 
(100s) 

The international conference is a phenomenon 

of increasing magnitude in the scientific and 

technical world, and this is nowhere more appar- 
ent than in the various branches of nuclear 
science and engineering. It is quite usual for 
these conferences to range over a multitude of 
allied topics within some apparently restricted 
field, which inevitably means that the individual 
papers will appeal to different sections of those 
interested in the subject. In this respect the 
First International Symposium on Nuclear Fuel 


Must First Be Standardised 


Elements held at Columbia University in January, 
1959, was no exception; and the papers, which 
have been collected and edited by Hausner and 
Schumar, vary from reports of specialised 
engineering research work to general surveys of 
the economics of nuclear-power production. 

The result is a book which is of considerable 
interest to those actively participating in nuclear 
fuel-element work or application, and which will 
also provide a useful survey for those whose 
interests are less specialised. The latter type 
of reader will be well advised, however, to follow 
a selective course through the various chapters 
so that he acquires the general background 
before endeavouring to digest the detail. A more 


rigorous editing of the chapter sequence would 
have been helpful in this respect. 

The interests of those associated with the 
subject of nuclear fuel elements may be grouped 
under four general headings: basic phenomena, 
technology and manufacture, application and 
performance, and economics. 

The scientist who is concerned with phenomena 
occurring either under the specialised conditions 
of nuclear energy release, or in materials only 
available to him because of the nuclear industry, 
will find only a few articles of direct interest. 
There are some general reviews of topics in this 
field but they are aimed primarily at setting the 
scene for the discussion of problems arising dur- 
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ing manufacture and service. This limitation is 
almost certainly because the progress which has 
been made over the last decade or so on such 
subjects as irradiation damage and the effects 
of irradiation on physical phenomena in general, 
has resulted in a transfer of these topics from 
the specialised field of nuclear energy to the more 
general fields of, for example, solid-state physics, 
physical chemistry and physical metallurgy. It 
does not imply that these subjects are now 
thoroughly understood, but that they have 
started to lose their esoteric character. 

It is to the technologist who is seeking to 
develop materials for use in reactors and to 
evolve economic processes for the manufacture 
of fuel elements that this boo’ will appeal. The 
nuclear-power industry has only just developed 
out of its infancy, with the result that, having 
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now formed a fair appreciation of the problems 
and materials requirements, it is now endeavour- 
ing to obtain solutions to the problems and to 
convert these solutions into more elegant and 
economic techniques. This approach leads to 
the two types of paper which are predominant 
in the book. 

Many of the authors are concerned with the 
development of techniques for making a variety 
of fuel elements, mainly for use in American 
reactors, and these accounts give the reader a 
good idea of the ingenuity which is being exer- 
cised and the difficulties which are encountered. 
The specifications for the Army Package Power 
Reactor fuel elements given in the appendix to 
the book are a good example of the detail which 
has to be covered in this work and the very 
tight tolerances used at the present time. In 
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other papers there is a real appreciation of the 
fact that nuclear power can only be economically 
attractive when reliable, standardised and, as 
far as possible, conventional engineering tech- 
niques are applied to fuel-element manufacture. 
The book makes excellent background reading 
for both the design engineer seeking to exploit 
the use of fuel elements in various reactor 
systems, and for those seeking to rationalise the 
position of nuclear reactors in relation to other 
types of power plant. In neither case will they 
find anything which will directly guide their own 
work, but they should obtain a feel both for the 
state of the art and for the pace at which it is 
likely to develop. The comprehensive biblio- 
graphy given as an appendix will be of use to any 
wishing to expand their reading on the subject. 
D. S. OLIVER 





Experimental Aids 


Design of Laboratory Apparatus. 
By H. J. J. Brappicx. Institute of Physics 
Monographs for Students. Chapman and 
Hall. (6s) 


Frequently the scientist in pursuing some 
investigation is halted by the need for equipment 
with which he can examine some aspect of his 
problem. Not all such scientists are gifted with 
the mechanical intuition of the instrument maker 
James Watt, who could both assess the deficiencies 
of the model Newcomen Engine, and also 
construct a mechanically effective accessory to 
overcome the deficiency. 

The purpose of the booklet, which comprises 
some 46 pages, is to give helpful guidance to 
scientific workers on the general design principles 
of equipment for such laboratory investigations. 
The fundamental principles of location, restraint, 
and kinematic principles are discussed, with some 
reference to the problems involved in avoiding 
error due to friction and ensuring rigidity under 
all conditions of loading. The principles dis- 
cussed are well illustrated by diagrams, though 
one or two of the diagrams are not clearly drawn. 

There is a small discrepancy where rotational 
connections are considered. The scientist for 


Without Intuition 


whom the book is written should not need to be 
told what a spur gear is, but should be told what 
a skew gear is, especially as in such gearing the 
ratio of the number of teeth is not the same as 
the ratio of the pitch-circle diameters. In view 
of the precision with which line and point 
contact are discussed in earlier parts of the book, 
it is rather surprising that this section on gearing 
should be somewhat vague. 

Similarly the two pages on manufacturing 
methods are far too brief to cover satisfactorily 
such a wide range of processes. The scientist 
would be well advised to seek specialist help 
before designing castings or welded fabricated 
components. Considering the brevity of this 
chapter, it is desirable that a bibliography should 
be added to meet this deficiency. There is a 
short bibliography, but it is confined to references 
to the physics laboratory and _ instrument 
practice. A comprehensive index is also given. 

Generally, within the limitations of the small 
size of the booklet, the author has achieved the 
object stated in the preface, that is—‘‘ to help 
young scientific workers in designing and 
assembling laboratory apparatus.” 


C. J. ATKINS 





New Books 


Refrigeration Controls. By Haro_p H. EGGINTON. 
Refrigeration Press Ltd., 131 Great Suffolk Street, 
London, SEI. (15s) 


The third volume in a series of manuals intended to 
provide a practical approach to design, functioning 
and application of instruments for the control of 
refrigeration equipment. 


Scientific Research in British Universities, 1959-60. 
Department of Scientific and Industrial Research: 
H.M. Stationery Office. (25s) 


Brief notes on scientific research in progress in 
British universities, university colleges and associated 
institutions during the academic year 1959-60. A 
valuable guide, with indexes to subjects and 
researchers. 


Roll Pass Design. United Steel Companies Ltd., P.O. 
Box 64, Sheffield 10. (60s) 


Rolled products are physically defined, and a brief 
history of rolling, and pass design, is given. A 
discussion of characteristics of the hot rolling process 
and aspects of roll quality and strength is followed by 
@ systematic coverage of the design of passes by 
product groups. 


Productivity and Technical Change. By W. E. G. 
Sacter. Cambridge University Press. (22s 6d) 


Dr. Salter approaches his subject from two different 
directions. He begins with a theoretical analysis of 
the economic factors determining the rate of introduc- 
tion of new techniques, together with an analysis of 
the interrelations between movements of produc- 
tivity, costs, prices, wages, and investment. The 
second approach examines the actual relationships 
between these factors in a number of British and 
American industries over a quarter of a century. 


The Royal Automobile Club Guide and Handbook, 
1960. Royal Automobile Club, Pall Mall, London, 
SWI. (12s 6d; members 8s 6d) 


An invaluable compendium for the motorist, with 
nearly 200 maps and town plans, and information on 
some 4,000 towns and villages in the British Isles. 
Among new features is a special section on motor- 
ways. 


Laboratory Manual for National Certificate. By K. A. 
Howes. English Universities Press. (8s 6d) 


Intended to cover the practical aspects of engineering 
science, applied mechanics and applied heat courses 
as included in typical ONC schemes. Many of the 
experiments described can be carried out in the 
student’s home or workshop. 


Plastics Progress, 1959. Edited by PHILLIP MorGAN. 
Iliffe. (55s) 


The technical papers presented at the International 
Plastics Convention in 1959 comprised sessions on 
polypropylene, material developments, glass _rein- 
forced plastics, expanded plastics and extrusion. 


Chemical Analysis of Cast Iron and Foundry Materials. 
By W. Westwoop and A. Mayer. 2nd Edition. 
Allen and Unwin. (63s) 


This book, intended for both the research chemist and 
the routine analyst, deals with the chemical analysis 
of all metals encountered in modern iron foundry 
practice. The procedures are set out in such a 
manner that the determinations may be readily 
carried out by assistants having no special chemical 
training. 


Spark Machining. Machinery’s Yellow Back Series 
No. 46. Machinery Publishing Co. Lid. (5s) 

A useful guide to one of the newer metalworking 

processes, with details of applications and operations, 

and a survey of the different types of machine at 

present available. 
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associate of the Institute of Metals. 

Mr. C. J. Atkins, A.M.I.Mech.E., A.M.I.Prod.E., 
A.M.B.I.M., is senior lecturer in the mechanical 
engineering department of Croydon Technical 
College. 





Trade Publications 


Copies of any of the following trade publications 
are obtainable from the addresses given, though 
distribution is sometimes restricted. 


Engine and Pumps 


Water Pump. RANSOMES AND Rapier LtpD., Water- 
side Works, Ipswich. Self-priming water pump 
type 4P40 capacity 40,000 g.p.h. Available with 
diesel, electric or independant drive; 25 ft suction 
with 25 per cent solids. Leaflet. 


Steam Turbines. ENGLISH ELectric Co. Ltp., 
Marconi House, Strand, London, WC2. _Illus- 
trated catalogue of all steam turbine plant (above 
10,000 kW) supplied by the company between 
1920 and 1959 inclusive. Publication ST/102E; 
30 pages. 

Marine Diesel. Norris, HENTY, AND GARDNERS LTD., 
Barton Hall Engine Works, Patricroft, nr. Man- 
chester. Type 6LX marine propulsion diesel 
engine; 10-45 litres, 6 cylinders, 144 h.p. at 
1,700 r.p.m. 24 page illustrated brochure. 

Centrifugal Pumps. FirTH CLEVELAND Pumps Ltp., 
Premier Works, Wood Street, Earl Shilton, Leices- 
tershire. Self priming centrifugal pumps arranged 
for universal drive. 1, 14, 2, 3, 4, and 6 in sizes. 
Characteristics given in 6 page folder. 

Conveyor Belting. TURNER BROTHERS AsBeEsTos Co. 
Ltp., Rochdale. Types, uses, sizes, and maintain- 
ance hints are given in a 50 page catalogue, BA. 73. 

Pumps. Crown Pump MANUFACTURING Co. LTD., 
Trading Estate, Hanworth, Feltham, Middlesex. 
Centrifugal, gear and vane type pumps for general 
applications. 12 page booklet 
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A Double Edged 
Invitation to Tender 


_ United Kingdom is among the 
countries whose shipbuilders have 
been invited to tender for the construc- 
tion of four fishery protection vessels, 
The four 18 knot one-gun ships, 
each costing some £250,000, are to 
augment the Norwegian naval forces 
for the future enforcement of the 


decision to extend Norway’s fishing | 


limits to twelve miles. 


Once the recognised limit becomes | 


twelve miles British trawlers will suffer 


the loss of an important part of their | 
Talks were held | 


best fishing grounds. 
in Oslo between the two governments 
earlier in the year to try for a com- 


promise. Later this month the official | 


meetings are to be resumed. 
A possible outcome is that Norway 


may agree to the phased withdrawal of | 


British trawlers up to the 12 mile limit 
over a period of possibly ten years. 
This could be done by a gradual exten- 
sion of the limit, or with rather more 
difficulty, by reducing the numbers of 
trawlers within the limit by stages. 


Oil Equipment Orders 
up to £60 Million 


Orders for equipment and materials 
placed with United Kingdom firms for 
the oil companies were worth just over 
£60 million in the first half of the year. 
The Council of British Manufacturers 
of Petroleum Equipment, announcing 
this, report that this is slightly better 
than the value of orders in the last half 
of 1959 and a £4 million increase on 


the orders in the first six months of last | 


year. Sixty per cent of the first half 
year’s orders were for equipment which 
will be used abroad. 

The largest single category was bulk 
chemicals, valued at £14 million. 


Enlarging Export 
Potential 


PARKINSON Cowan have increased their 
group interests with the purchase of 


all the Ordinary shares of BASTIAN AND | 


ALLEN, makers of electrode steam and | 
hot water boilers, diesel engine cleaning 
systems and mobile steam cleaning | 
equipment. 

Steadily growing in size, the Bastian 
and Allen company are well established 
in overseas markets. 


Office Machinery Still 
Breaking Records 


The July exports of United Kingdom 
office machinery again lifted the sales 
graph a little higher. £2,486,455, the 
value of office machinery sent overseas 
in July, was more than £400,000 better 
than in July of last year, and also an 
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In the first seven months of the year 
the office machinery industry exported 
| products worth £16-2 million, compared 


_with £12-1 million in the first seven 
| months of last year. 


The most substantial improvement in 
| overseas markets occurred in Australia 
| and South Africa. Italy, Norway and 
| Denmark also increased their purchases 
| from this country. 


| Goodwill, Cooperation 
and New Methods 

| 

| One hundred and five days from keel 
laying to being ready for sea is ship- 
| building at top speed. It is being done 
| in the Southwick-on-Wear, Sunderland, 


who recently completed a £2 million 
modernisation scheme for the yard. 
The ship being built at this speed is 


for the BAMBURGH SHIPPING Company, 
of Newcastle on Tyne. When she 
was launched towards the end of last 
| month she had been 65 days on the 

berth. The fitting out period was then 
estimated at 40 days. 

Something more than modernisation 
of the yard is needed for building at this 
sort of speed and the managing director, 
Mr. Kenneth Douglas, explained that 
management and management methods 
had also been reorganised. The men 
in the shipyard were accustomed to the 
new methods and were proud of their 
achievements. 

Building at this pace, a record for the 
firm and in the forefront of times 
reached by the shipbuilding industry, 
three things were needed—goodwill, 
cooperation and new methods. 


International Team 
Erects Crushing Plant 
A stone crushing, screening and storage 


plant for road and airfield work has 
been bought by the Brunei, North 


Parker, of Leicester. 
The plant is designed for an output 


of between 50 and 60 tons an hour and | 
has proved itself by crushing 400 tons | 


in one eight-hour shift. Soft sandstone 
and some limestone from a river deposit 
is being taken to the plant, one of the 
largest exported by Parkers, in trucks 
and barges. 

Installation was carried out under 
| the control of a European engineer, an 
| overseer from Ceylon and a Chinese 
surveyor. Obtaining a satisfactory 
foundation for the feed hopper gave 


shipyard of AUSTIN AND PICKERSGILL, | 


the 18,105 ton ore carrier Longstone, | 


Borneo, Government from FREDERICK | 
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cent, washing machines by 50 per cent, 
| storage water heaters by 10-8 per cent. 
| Refrigerator sales were up by 13-4 per 
| cent, which is some indication of what 
| May have happened to refrigerator sales 
| had there been no re-imposition of hire 
| purchase restrictions. Immersion water 
| heater sales were very slightly increased, 
| by 0-7 per cent. 


Oil Companies in 
| Two-way Fix 


| The present position of the oil com- 
| panies is not a happy one. Throughout 
the oil capitals of the Middle East there 
is understandable, if unreasonable, 
anger at the reductions in the posted 
price of crude oil. 

Even if the oil kingdoms eventually 
| obtain a higher percentage of the 
profits than the current 50-50 division, 
it is unlikely to be a greater percentage 
than they have been obtaining by taking 
their half share at a time when the 
companies were maintaining the posted 
price and in fact selling widely at a 
discount. 

Increasingly the movement in Middle 
East governing circles is towards 
recognition that their oil will not last 
for ever, and that lower prices and glut 
conditions are really nothing more than 
the squandering of their capital. 

This in time is likely to bring about 
irresistible pressure for rationing of 
supplies, not only to keep up incomes 
but to prolong their enjoyment. 

The other source of trouble, or at 
least irritation, is the insistent proclama- 
tion from India that oil is now a buyer’s 
market, and that the producers had 
better recognise the fact and cut some- 
thing more than farthings off the price. 
The Indian Minister of State for Mines 
and Fuels, Mr. Keshava Malaviya, has 
made it plain that the price reductions 
|'so far announced by STANDARD- 

Vacuum, CALTEX and BURMAH-SHELL, 
are not regarded as adequate. 
Russian oil exports, one of the 
causes of the present delicate situation 
| are small in relation to the amount of 
importance attached to them. A greater 
cause of disturbance to the oil pro- 
ducing countries may be the high profits 
made, beyond their reach, at refineries 
in the industrial nations where the 
by-products are the foundation of 
important new industries. 

If the Middle East nations decide 
to seek a share in these profits from oil 
| as well, then a whole new range of 
| disputes will open up. 


some difficulty. It is sited on swampy Australian Confidence 


ground which needed a considerable | 
degree of pile driving. This and the | 
| heavy rain put back the start of opera- | 
| tions for some two months. 


and Expansion 


| Surveying Australian industry in the 
| year up to the end of June, the NATIONAL 


| year. This was £A45 million above the 
corresponding months of the previous 
year. 

When exact figures are known it is 
expected that the increase in personal 
spending may have been as high as 
8 per cent. 

Industrial production goes on expand- 
ing. Pig iron output in the three months 
up to the end of April was 652,000 tons, 
almost 100,000 tons more than in the 
same period of 1959. Ingot steel 
production rose from 783,000 tons to 
863,000 tons. Electric power output, 
compared between the same two 
periods, had risen by an eighth. 


Anglo-US 
Hydraulics Agreement 


VICKERS-ARMSTRONGS (ENGINEERS) have 
concluded an agreement for the joint 
development of their hydraulics 
manufacture and sales with RACINE 
Hyprautics & MAcHinery Incor- 
porated, of Racine, Wisconsin, USA. 

The American company is one of the 
leaders in the production of hydraulic 
equipment in the United States. Their 
equipment ranges from pumps and 
valves to complete power and package 
| units over a wide variety of working 
| pressures. 


‘Car Component Works 
‘for Sunderland 


| Work is to start this month at Sunder- 
| land on a motor car component factory 
| for HEPWORTH AND GRANDAGE, a coim- 
| pany of the AssociaATED ENGINEERING 
group. 

From an initial labour force of 400 
the works is to be built up to 1,000. 
It is expected that the works will be 
completed by November, 1961. 

Unlike the AEU/Pressed Steel 
troubles at Jarrow, Hepworth and 
Grandage, who make pistons and piston 
rings, have declared themselves ex- 
tremely pleased with the relations 
established with the local trade union 
officials. 

The new Sunderland factory, on the 
new River Wear north bank trading 
estate, will have a foundry and machine 
shop. The expansion of the company’s 
main factory at Bradford has been held 
up by shortage of labour. 

The unemployment average on the 
North-East coast is 2-3 per cent, well 
above the national figure, but Sunder- 
land has an unemployment percentage 
| as high as §-2. 


| Vosper to Build 
'MTBs for Germany 


|The Portsmouth marine builders and 








| The completed plant is to supply | Bank of AUSTRALASIA says that the new | engineers, VospeR Limited, are to build 


| washed and graded aggregate to con- | financial year has been started with | two motor torpedo defence boats for 


tractors as well as to government 
| departments. 

| 

: : 

Falling Sales Figures 

for Electric Appliances 


The Etectriciry Councit’s report on 
the sales of domestic appliances by area 
Electricity Boards in June shows a fall 
in each section mentioned over June 
last year, except in refrigerators and a 





improvement, though slight, on the 
March, 1960, export figure of £2,450,835, | 
the best until this July. | 


small increase in immersion water 
heaters. 
Electric cookers were down 12-8 per 


| buoyant orders, a very high level of 
| employment and generally good turn- 
| overs. 

Four factors are picked out by the 
Bank as accounting for the improving 
conditions experienced through the 
year. They were a substantial rise in 
public spending, higher wages and 
salaries, greater capital expenditure by 
industry and higher outlay by the 
Government. 

The high degree of confidence in the 
future was reflected in the £A210 million 
(provisional) subscribed to company 
funds in the first nine months of the 





the Federal German Navy. 

Both boats will be able to reach speeds 
of 50 knots. They will use Bristow 
SIDDELEY Proteus gas turbines and will 
have Rover gas-turbine generating 
machinery. ‘The Proteus engines will 
drive through reverse reduction gear 
boxes made by W. H. ALLEN, of 
Bedford. 

The large, three-engined vessel will be 
similar to the Royal Navy’s Vosper 
built “‘ Brave ” class fast patrol boats. 
The second, twin-engined boat, is of a 
smaller type developed by the same 





company. 
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A New Philosophy for Truck Designers 


By moving the engine of for- 
ward control trucks just be- 
hind the front axle, a host of 
improvements can be achieved 
in driver comfort and engine 
access. The improved layout 
may eliminate the need for 
both normal control and for- 
ward control trucks. 


FR™ the owner's point of view forward control 

truck cabs offer an important advantage: 
by moving the driver from behind the engine to 
sit on top of it, the usable cargo space of a truck 
is increased for any given wheelbase. Unfor- 
tunately, this advantage is of doubtful value 
from the driver’s point of view; he has te climb 
over the wheels many times a day to get into a 
cab that tends to be rather hot and noisy. He 
also has to develop a certain agility to perform 
routine servicing of the engine which is accessible 
only through a series of openings inside, below 
and in the front of the cab. 

The ultimate sufferers of this conflict of 
interest are the truck manufacturers who are 
forced to produce two complete lines of com- 
mercial vehicles: forward control to please the 
owners, and normal control to please the 
drivers. The manufacturers are not pleased at 
all, but it took fifteen years to realise that by 
careful attention to details of design, many 
advantages of the two truck types can be com- 
bined in a single vehicle. 

The development is illustrated in the diagram, 
Fig. 1, with two models from the Bedford 
range. On the right is the S series of forward 
control cab introduced some ten years ago. 
The TK series illustrated on the left has been 
designed over the last four years to supersede 
the ensire S range, and will be put on sale during 
September. Fig. 2 shows the pleasing appear- 
ance of the new TK range, as exemplified by the 
5-tonner. 

The most significant difference between the 
two models is the position of the engine in 
relation to the front axle. In the old S series 
the engine was placed above and slightly ahead 
of the front axle, while in the new TK series it 
is just behind. All improvements in layout and 
performance incorporated in the new design are 
a direct consequence of this far from radical 
change. 

Experience with the S series of truck showed 
that with the engine so far forward a most 
undesirable weight distribution resulted when 
the truck was driven unladen. This was par- 
ticularly annoying when tractors were driven 
without a trailer, as severe pitching was caused 


Fig. 2 Bedford TK series 5 ton truck showing the 
low height and deep windscreen. 


by so much weight carried ahead of the front 
axle. 

With the new TK arrangement the weight 
distribution, when fully loaded, is approximately 
29 per cent on the front and 71 per cent on the 
rear axle. The distribution approaches that of 
trucks with normal control cabs and provides 
forward control trucks with the associated 
improvements in steering and traction. 

The chief disadvantage of moving the engine 
back is some loss of cargo room. The distance 
between the front axle and the start of the cargo 
space is 26 in for the old series, but increases to 
30} in for the new. But compared with a normal 
control cab with front bonnet, the new cab body 
still shows a saving of 32-2 in. 

The distance from front axle to the front of 
the cab remains the same in both designs, but 
moving the engine backwards made it possible 
to seat the driver above the radiator and fan of 
the engine, leaving an uninterrupted flat floor 
stretching from one end of the cab to the other. 
The cab thus has the roominess generally asso- 
ciated with normal control cabs, with the added 
advantage that a short sports car type gear-shift 
lever is mounted next to the driver’s seat, as 
shown in Fig. 3, instead of protruding from the 
floor. 

To illustrate the contrast between the two 
designs, the outline of the engine cowling in the 
two cabs is shown in thick line in Fig. 1, the engine 
itself being shown shaded. This obstruction in 
the old design made the curb side door inac- 
cessible to the driver, who had to mount and 
alight on the side of the traffic. Furthermore, 
with the engine riding in the cab almost as a 
passenger, there is only enough room left for 
twe persons, the driver and one passenger. The 
new models can be fitted with three-seat accom- 
modation to conform with international regula- 
tions as an optional extra, although normally 
only two seats are provided. The seat nearest 
the camera in Fig. 3 is for two passengers. 
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Fig. 1 Comparison of the new and the old layout of Bedford forward control cabs. 
series is on the left, and the old § series on the right. 


The new TK 
The improvements result from the new 


engine position just behind the front axle. 
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Fig. 3 Such spaciousness is not normally 


associated with forward control. 


Quite spectacular reductions in step-height 
are achieved in the new layout, and Fig. 4 illus- 
trates the ease of entry. The height of the 
cab door sill has been reduced from 45 in to 
344 in, while the seat is lowered by about 3 in. 
Sitting closer to the front of the cab, the driver’s 
visibility is improved, enabling him to see small 
objects on the ground only 7 ft in front of the 
truck. The heat input to the cab is also reduced, 
partly because most of the engine is behind the 
cab, and partly because the engine compartment 
is open towards the rear allowing hot air to be 
swept back instead of being trapped under the 
cowling. For similar reasons the noise level is 
also reduced, and Bedford claim that the new 
cab will be better than present normal control 
layouts in these respects. 

So much for the driver’s point of view. One 
additional feature that will be appreciated by 
long distance truckers in Europe or North 
America is the large shelf behind the seats that is 
formed by the top of the engine compartment. 
It is an uninterrupted flat surface about 17 in 
wide by 5 ft 6in long, which, fitted with an air 
mattress, can serve as a bed for the driver over- 
night. A luggage net will hold his personal 
belongings. 

Equally important to driver comfort is the 
improvement in engine accessibility. Two hinged 
panels, one on either side of the cab, permit the 
mechanic to walk in between the mudguard and 
the truck body and walk as far as the chassis 
frame and front axle; he can then work on the 
engine comfortably standing on the ground, see 
Fig. 5. Fairly extensive maintenance can be per- 
formed without needing to lift the cab, including 
such work as removal of the cylinder head. Dip- 
stick, radiator filler, spark plugs, distributor or 
injectors are all within easy reach once the hinged 
covers are lifted. Two lamps are fitted as 
standard equipment in the engine compartment. 

In spite of good accessibility to the engine 
in its normal position, the cab can be removed 
quite readily for more extensive overhauls. 
Bedford’s experienced team of mechanics have 
removed a cab in 17 min, although the normal 
routine is expected to take about half an hour. 
The cab is simply mounted on four rubber 
cushions. The steering column can be dis- 
engaged at the flexible joint, and plug-and-socket 
connections are provided for all electrical 
cables for ready disconnection. 

Apart from the improvements in forward 
control cab design, two other new engineering 
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developments are being introduced by Bedford 
in their TK range of trucks. While retaining 
the almost traditional tandem master brake- 
cylinder—which isolates the front and rear 
brake pairs in case of damage to either—a new 
and independently-operating handbrake has 
been incorporated. This brake acts on the pro- 
peller shaft just behind the gearbox; it is a drum 
brake on smaller models and a disc brake on 
those of 74tons and upwards,and permits three full- 
speed stops of a fully laden vehicle without using 
any component of the hydraulic braking system. 

The other noteworthy development is intro- 
duction of radial chord tyres as standard on the 
5 ton model. These tyres can also be fitted option- 
ally to the 4 and 6 ton models. These tyres 
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Fig. 4 (left) Low step 

heights and door sills give 

walk-in access to the 

cabs of all models in the 
new range. 


Fig. 5 (right) The mech- 
anic can stand upright 
next to the engine to 
carry out simple mainten- 
ance, including cylinder 
head r emoval. 


have a casing of single-ply steel cords running 
archwise from bead to bead and stabilised by 
several cords running around the tyre circumfer- 
ence. The reinforced tread has increased load 
bearing capacity and in general a size smaller 
tyre can be fitted for the same load. Surprisingly, 
in spite of the smaller circumference the wear 
rate of radial chord tyres appears to be only 
slightly faster than that of normal treads; this 
is attributed to improved heat dissipation. 
Fitted with the smaller tyres a 5 ton truck looks 
deceptively small, and the loading height is 
reduced by 14 in. 

Considering that such marked improvements 
have been incorporated in the new series of for- 
ward control cabs simply by careful design, it is 








surprising that the ola model was ever introduced 
into the market: it appears badly designed from 
the driver’s point of view. Bedford engineers 
point out that ten years ago they simply aimed 
at producing an economical truck, and they 
have sales figures to prove their success. Today 
the design philosophy of commercial vehicles 
has changed and it is recognised that driver 
appeal is as important a selling point as vehicle 
capacity and performance. If the new range of 
forward control trucks is successful, there is a 
good chance that the 120 or so models now 
produced by Bedford—both forward control and 
normal control—may be reduced to 80 in the 
not too distant future by concentrating on a 
single, forward control line. 





Fuel Pressure Pick-Ups for Diesel Engines 


BICERA has developed an improved type of 
pressure pick-up in two versions, having either 
one or two pressure connections. Since it is 
capable of measuring liquid pressures up to 
15,000 Ib per sq. in, it is particularly suitable 
for use in diesel engine fuel injection systems. 
In the new type the fuel pressure acts directly on 
a diaphragm integral with the body, thus forming 
an impenetrable barrier between the fuel on 
one side and the dielectric space on the other. 

The illustrations show the double-ended 
version. Between the electrode holder 1 and the 
body is a sealing O-ring 2, the holder being 
retained by a cap nut 3. The body incorporates 
the diaphragm 4 and is made of oil-hardening die 
steel not hardened. The diaphragm is machined 
to a thickness suited to the working pressure 
range, the side adjacent to the electrode 5 being 
ground flat and lapped to a mirror finish. The 
holder 2 is hardened and ground with its inner end 
lapped to a flat surface. The electrode 5 is insu- 
lated with mica washers 6 and a cystoflex insulat- 
ing sleeve 7 (the latter serving also to centralise 





it), and is finally faced and polished to give about 
0-0015in clearance between it and the dia- 
phragm 4. On assembly, a dielectric disc of 
clear mica 8, approximately 0-001 in thick, is 
inserted between electrode and diaphragm. 

The hole through which the fuel side of the 
diaphragm is machined is closed by means of a 
screwed plug 9 with a close-fitting spigot, the 
length of which is such that it clears the dia- 
phragm by only about 0-010 in. The small space 
thus formed is connected to the fuel line by a 
short hole of 0-031 in diameter; thus the addition 
of volume to the fuel line is very small and has a 
negligible effect on the pressure conditions. The 
small annular space around the root of the spigot 
is reduced to a minimum by inserting packing 


washers 10, intended to be loosely held when 
the plug is screwed home tightly. The plug ts 
sealed, without any washer, at the outside face 
of the body, from which accurate depth measure- 
ments can conveniently be made. The through 
hole in the spigot forming part of the fuel line is 
drilled after the plug is finally screwed home. 

The electrode 5 carries a terminal and socket 11 
for a Pye coaxial connector, for which a clip 12 
is provided on the cap 3. Each fuel delivery 
pipe connection 13 has the same bore as that of 
the fuel pipe itself. 

The only difference in the single-ended version 
is that the fuel pipe connection takes the place 
of the plug, and there are of course no screwed 
sockets in the sides of the body. 





Retaining Clip (12) 


insulating Sleeve (7) 


BICERA  double- 
ended fuel pressure 
pick-up unit. There is 
also a_ single-ended 
version in which the 
fuel pipe connection 
takes the place of the 
plug. 
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Thin-Walled Fuel Cans May Save Neutrons 


By J. P. Ellington, B.Sc., A.M I.Mech.E. 
Central Technical Services, UKAEA 


Thin-waitied collapsible nu- 
clear fuel cans offer excellent 
neutron economy, but have 
not been used because of the 
difficulty in predicting per- 
formance. Theory will indi- 
cate the possible modes of 
failure, but a design must be 
based on experiment. 


CONOMIC generation of power from nuclear 
reactors using stainless steel clad uranium 
dioxide fuel demands that parasitic losses be 
reduced to a minimum and that the fuel element 
should be capable of retaining its integrity up to 
high-irradiation levels. This need for economy 
of material, and for endurance, demands a 
thorough understanding of fuel element be- 
haviour, and shows the necessity for reliable 
criteria for the design of cladding. 

Obviously, enrichment costs may be reduced 
by using thin-walled cans, but at the present 
time little operating experience of this type of 
element is available and several questions relating 
to can behaviour remain to be answered. Various 
modes of failure of thin-walled cans may be 
suggested, one of the major modes being fatigue 
failure under cyclic power conditions brought 
about by alternate collapse under the coolant 
pressure and expansion by thermal dilation of the 
fuel. Furthermore, it is fairly well known that 
power and/or temperature cycling may result in 
some form of ratchetting (defined here as any 
progressive deformation under cyclic conditions 
which could result in failure of either the can or 
its end caps). 

The complexity of the envisaged deformations 
mean that there is little likelihood of any ready 
theoretical solution, and that, if fuel element 
design is to be put on a rational and economic 
basis, the limits on can life must be ascertained 
experimentally. 

When a long thin-walled tube of exactly 
circular cross-section is subjected to an external 
pressure equal to the critical pressure, the tube 
is in a state of indifferent equilibrium and the 
slightest increase in the external pressure will 
result in collapse of the tube. 

However, with an actual tube, representative 
of a fuel element can, the situation is rather 
different. The tube wall will have slight varia- 
tions in thickness, and the centre-line of the tube 
wall will be of a quasi-elliptical shape. Thus, 
as the pressure on the tube is gradually increased 
from zero there will be a progressive flattening 
of the tube, and, as in the case of a strut, collapse 
may occur at a pressure lower than the elastic 
critical pressure due to the onset of plastic 
deformation. 

In a fuel element, of course, complete collapse 
does not occur, the fuel providing support for 
the can. The behaviour after the initial contact 
between can and fuel is at present a matter of 
conjecture, there being no complete theory 
available for the can deformations beyond this 
stage. 


Elastic Behaviour 


Preliminary work indicates that, providing the 
can is elastic and the clearance between can and 
fuel is fairly small, any increase in pressure will 
force the can on to the fuel, the points of contact 
becoming arcs of contact. As the pressure is 
further increased the portions of the can in 
contact with the fuel are subjected to gradually 
increasing circumferential forces, and, as in the 
manner of an elastic arch, they themselves 
become unstable, and spring out. There is then 
a transition from a two-lobe shape to a shape 
with three or more lobes. An ambiguity in the 
theory arises at this point in that two possible 
equilibrium shapes are available for the same 
external pressure, but no doubt this will be 


resolved in practice by the presence of initial 
imperfections in the tube*. 

Further difficulties arise in that the uranium 
dioxide fuel will not be in the form of a long 
cylinder, but will be in sintered pellets, the 
diameters and lengths being about equal. It is 
unlikely that these pellets will all be truly con- 
centric with the can, and so when the can deforms 
it will contact neighbouring pellets at different 
points. Again there is no guide to the progress 
of subsequent deformations, but since the buckled 
state is essentially a state of indifferent equi- 
librium the contact forces between can and fuel 
will be small and will not be sufficient to displace 
a pellet against the frictional forces on its ends. 
Thus, it is likely that the can will be forced on 
to the pellets and a complex longitudinal wrinkle 
will be developed. 


Plastic Behaviour 


At some stage of the deformation the can wall 
will commence to yield, and it would seem that 
the transition to higher modes will be inhibited, 
the can behaviour being greatly influenced by the 
initial clearance between can and fuel. If the 
clearance is below some small critica) value the 
can will be forced uniformly onto the fuel, once 
more regaining its circular shape, but should the 
clearance between can and fuel exceed this 
critical value then the can will be again forced 
onto the fuel but this time developing a longi- 
tudinal ridge or wrinkle. 

No experimental work correlating material 
properties, can dimension, clearances, external 
pressure and the formation of wrinkles is avail- 
able, but this phase of can deformation must be 
resolved if economic manufacturing and assembly 
tolerances of can and fuel are to be chosen. 


CREEP COLLAPSE 


Following the initial elastic, or elasto-plasiic, 
deformation of the can, at elevated temperatures 
creep deformations occur tending to exaggerate 
the initial deformed shape. The bending stresses 
due to the non-circular shape mean that portions 
of the can wall will have creep rates in excess 
of the creep rate corresponding to the mean 
hoop stress in the can, and that further deforma- 
tion will occur. Thus this creep bending is an 
unstable process, and at elevated temperatures 
an empty can will always collapse even though 
the external pressure is considerably less than 
the critical pressure to produce elastic collapse. 

Again, complete collapse of the can does not 
occur, contact occurring between fuel and can 
with a change in the mode of deformation. 
Once more, only qualitative information is avail- 
able but two modes of deformation are possible 
after contact, the ORNL! reporting that the 
can may creep down and uniformly envelop the 
fuel, or a longitudinal wrinkle may be developed 
as shown in Fig. 1. No theory for this type of 
deformation is available, but the phenomenon 
seems to be largely dependent on the initial 
clearance between can and fuel. 

Another creep phenomenon of note is that 
when the fuel is in pellet form the can may be 
deformed to take up the shape of the pellets. 
Thus, if the pellets are not all truly in line with 
each other, or not of uniform diameter, the can 
eventually acquires a series of axial steps, and 
from the ORNL photographs the can resembles 


* A similar situation exists for a strut buckling 
and touching a flat surface. When the axial load 
equals four times the Euler load, the strut may have a 
shape resembling a complete sine wave with an 
inflexion point at the middle and just touching the 
surface at one point, or it may have a shape of roughly 
half a sine wave with a considerable portion of its 
length flattened and touching the surface. 


a tight membrane stretched over the pellets. 
Finally, if an axial gap exists between can and 
fuel the can creeps into the space available, 
seemingly at a rate lower than the rate at which 
a wrinkle is formed. A large reduction in dia- 
meter of the can may occur in the region of the 
gap, and possibly this would be accompanied by 
some shortening in the length of the can. In 
general, the available data on creep behaviour of 
tubes are confused, and systematic experimental 
work is needed from which to forecast the 
behaviour of cans under external pressure. 


CYCLICAL DEFORMATIONS AND 
FATIGUE 


The collapse of a thin-walled can is of extreme 
importance in that it provides a possible mechan- 
ism for fatigue failure of the can. Under cyclic 
power conditions, say as experienced in a peak- 


Fig. 1 Uniform collapse and buckling of thin- 
walled stainless-steel cans. 


load generating station, the thermal dilations of 
the fuel provide either a clearance into which 
the can may collapse, or an internal force restor- 
ing the can to its original dimensions. A portion 
of the can wall may thus be alternately strained 
in compression by flexure under the external 
pressure, and in tension by the fuel expansion, 
and fatigue may ensue. 

It is of some aid in envisaging the possible 
deformations to consider a stress-strain diagram 
for a portion of the can material. Neglecting 
creep effects during the initial loading, when 
pressure is increased in the reactor the can is 
deformed elastically and the material in a region 
of maximum stress is stressed in compression 
along the line 0-1 in Fig. 2. The reactor is then 
brought up to full load and the can is expanded 
by the fuel along the line 1-2, the strain possibly 
being such that the yield point of the material is 
exceeded. The can is then at its maximum tem- 
perature and stress relaxation at constant strain 
occurs along the line 2-3. At 3 there is a reduc- 
tion in power, a gap appears, accompanied by 
buckling and the portion of the can under con- 
sideration is strained in compression along the 
line 3-4. 

Yielding and permanent creep deformations 
may occur during the buckling process, but, as 
mentioned in previous sections, forecast of this 
type of behaviour is not yet possible, and the 
position of point 4, which will depend on the 
mode of collapse, cannot be determined. The 
situation is rendered even more complex by the 
presence of the Bauschinger effect during unload- 
ing. Furthermore, the influence of the annealing 
and stress relaxation during the power period 2-3 
on the yield stress and Bauschinger effect is not 
known. 

At 4 it is probable that the can temperature 
will be less than the full power temperature, 
but nevertheless it will be sufficiently high for 
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appreciable creep effects, and it may be expected 
that the strain in the can will be increased due 
to changes in its collapsed state. However, this 
creep strain is not shown on the diagram, and 
4-5 represent the straining of the can by expan- 
sion of the fuel when power conditions are 
resumed. Again, the Bauschinger effect, and 
thus the duration of the lower temperature 
condition, will influence the curve 4-5. Stress 
relaxation then brings the material to a state 
represented by point 6, and after a few cycles it 
is to be expected that a stress-strain loop, not 
very different from 4-5-6-4, will be established 
and that further changes in the diagram will only 
take place slowly. A _ longitudinally buckled 
creep specimen is shown in Fig. 3. 

The overall stress change of the steady-state 
loop is Ac, the “ stress-range,”’ and experiments 
by Coffin? over a range of thermal and mechani- 
cal cycling conditions have indicated that the 
number of cycles to failure, N, may be related to 
the permanent strain-range, A«}, through a rela- 
tionship of the form 

Nk‘ Ae = C3 
where k and C are constants depending on the 
material and the manner of straining. 

Obviously, in view of the complex strain path 
involving plastic strain, creep and stress relaxa- 
tion, the fatigue life of a can is only to be deter- 
mined in a test simulating reactor condition, 
and at the moment no direct comparison with 
a thermal cycling test is possible. Nevertheless, 


for assessing the relative merits of canning 
materials it would seem that a conventional 
fatigue test involving plastic strains at elevated 





temperatures would provide a valuable index of 
capability. 


FUEL EXPANSION 


The importance of the fuel expansion in 
promoting a possible fatigue failure has already 
been emphasised, but it is also of importance in 
that the fuel temperatures are dependent on the 
gap, if any, between can and fuel, or on the 
interface pressure if contact exists. Thus, if the 
behaviour of a fuel element is to be predicted, 
a sound knowledge of can and fuel separately is 
required. 

Under reactor conditions it has been calculated* 
that with a centre-to-surface temperature differ- 
ence of 80 to 90° C the sintered uranium dioxide 
pellets will fracture, but the behaviour of the fuel 
following this cracking is not known. Problems 
requiring elucidation then are the modes of 
expansion of the fuel under irradiation con- 
ditions, and modes of contraction on reduction of 
power. Also, in what manner does the force 
vary if the expanding fuel is restrained, and 
what maximum force is the uranium dioxide 
capable of exerting ? The evidence from irra- 
diation experiments suggests that the uranium 
dioxide is stable following fracture, and does 
not appear to move progressively outwards 
under power cycling conditions. However, there 
are very few data available on the fuel/can inter- 
action and on the forces so developed. 


VIBRATION 


In current fuel element design there is a 
tendency to reduce the restraints on an element 
and its supports to a minimum with a view to 
minimising thermal stresses. However, the 
assemblies so produced will be prone to vibration, 
and high coolant velocities may lead to trans- 
verse and axial vibrations due either to self- 
excited motions or to turbulence. 

The cracking of the uranium dioxide fuel under 
reactor conditions must be borne in mind during 
vibration testing of an element, in that the 
characteristics of an element containing a frag- 
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mented fuel may be completely different from 
those of an element containing intact pellets. 
Furthermore, the compacting effect of shock and 
vibration are well known, and the influence of 
vibration in displacing fragments of the fuel 
during the period when the can is deforming 
under the external pressure still remains to be 
determined. Finally, when the possible motions 
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Fig. 2 (above) Progressive deformation of can 
wall during cyclic stressing. 


Fig. 3 (below) Creep buckling specimen showing 
uniform collapse. 


of the system have been determined, the fatigue 
life and fretting resistance of the can and its end 
caps, supports and hangers must be investigated. 

The development of a non-circular shape 
under the coolant pressure means that the 
temperature distribution in a thin-walled can 
may be far from uniform. This temperature 
distribution will vary with time as creep 
deformations proceed, and the strain-concen- 
trating effects of hct-spots, and the possibility 
of thermal bowing brought about by non- 
uniform temperatures are yet to be determined 
by experiment. 


THERMAL RATCHETTING 


One of the well-discussed aspects of fuel 
element behaviour, on which little information is 
available is thermal ratchetting, or the progres- 
sive deformation of an element under cyclic tem- 
perature conditions. Unfortunately, the mech- 
anisms producing the deformations are obscure, 
and at the present time, an experimental approach 
is necessary to ensure that cyclic powers or tem- 
peratures do not lead to failure. 

Probably the best known manifestation of the 
phenomenon has been found in the magnox- 
canned uranium fuel element. Apart from the 
gross dimensional changes occurring when 
uranium is cycled through the «-8 transforma- 
tion temperature length changes of the can are 
possible following rapid decreases in the coolant 
temperature. The cladding, having a low ther- 
mal inertia, is chilled relative to the fuel, shrinks, 
and allows large fuel-can interface pressures to 
be developed. Friction between can and fuel 
prevents the longitudinal thermal contraction 
of the can, longitudinal stresses in excess of the 
yield stress may be built up, and the can may 
receive an appreciable length increase. The 
presence of creep deformations at temperature 
means that the coolant pressure brings the can 
into contact with fuel again and thus the length 
increase may be repeated every temperature 
cycle, with rapid can failure following. In 
practice, this problem has been overcome by 
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preventing differential displacements of can and 
fuel. The can is pressurised into grooves in 
the fuel so that the can follows the displacements 
of the fuel and a progressive length change under 
cyclic power conditions is not possible. Thus, 
should such a deformation occur in a uranium 
dioxide/stainless steel element, keying the can 
to the fuel might again provide a solution to the 
problem. 

Several mechanisms of ratchetting peculiar to 
thin cans and ceramic fuels have been suggested. 
Eichenberg et al.‘ postulated that as reactor 
power is reduced fragments of the fuel, already 
cracked by thermal stresses, could be displaced 
into the gap between can and fuel. Then, when 
the reactor is on load again the fragments in the 
gap would expand the can, either through plastic 
deformation or stress relaxation. Cyclic power 
conditions could thus bring about progressive 
deformation and failure of the fuel element. 
However, their experiments did not reveal any 
dimensional changes, but this does not neces- 
sarily mean that the possibility is precluded in 
designs where the presence of vibration could 
contribute to fragmentation of the fuel, and to 
the displacement of fragments. 

The presence of fairly rapid creep deformations 
suggest yet further possible modes of failure. 
If, under no load conditions, there is an axial 
gap between end cap and fuel then under the 
external pressure the can will creep down into 
the gap, producing a groove in the can surface. 
Depending on the length of the gap, the dimen- 
sions of the can and the intensity and duration 
of the loading, it is possible that the can will be 
deformed over the end of the fuel, so that the 
inside diameter of the can is smaller than the 
outside diameter of the fuel. Then, on resump- 
tion of power the grooved portion of the can will 
be displaced, due to the axial thermal expansion 
of the fuel, and again either yielding or stress 
relaxation will lead to a progressive deformation 
under cyclic conditions. 

A similar mode could occur if two adjacent 
fuel pellets were not concentric or not of the 
same diameter. The can would be deformed 
over the step in the pellets, and under cyclic 
conditions the axial expansion of the fuel could 
lead to growth of the can length. 

A final speculative mode may be added. It is 
known that when a closed-ended, thin-walled 
cylinder of truly circular cross-section is sub- 
jected to external pressure the stresses in the wall 
may be taken as uniform. Then, under creep 
conditions, there is no change in length, and the 
decrease in diameter is accommodated by an 
increase in wall thickness. With the non-circular 
shape of a collapsed can, however, the stress 
distribution across the wall is not uniform and it 
is possible that there will be an incremental 
increase or decrease in length each time the can 
collapses in creep. In general, the presence or 
absence of these suggested and other modes of 
ratchetting remains to be confirmed by experi- 
ment. 

This examination has shown that the behaviour 
of thin-walled cans may be complex, but it must 
be emphasised that not all, or even any, of the 
postulated modes of deformation may occur, or 
be serious. Instead, it is pointed out that the 
financial inducements leading to the use of thin- 
walled cans are obvious, but that the behaviour 
of can and fuel must be established both theoretic- 
ally and experimentally, in order that thin-walled 
cans may be designed and operated with con- 
fidence. 
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at Cardiff. 





6b figg hana we publish two more of the papers presented to the 
Engineering Section of the British Association, meeting recently perform tasks. _ : ; 
The presidential address to the Engineering Section, by Sir Alfred 


Pugsley, F.R.S., and three other papers, ** Nuclear Detection of Stable 
Materials,’ “‘ Drilling Deep Boreholes”’ and * Scaling of River and 
Estuary Models,’ were published in our issue of last week. 


The first paper, beginning below, discusses the problem of 
annoyance due to aircraft noise, and the means of defining the 
annoyance. The second, by Fit. Lt. J. Guignard and Mr. A. Irving, 


discusses the effects of low frequency vibrations on man’s ability to 








Noise Annoyance and 


Jet airliners have made neces- 
sary the analysis of annoyance 
due to noise. Differences in 
the quality of individual noises 
makes it difficult to establish 
criteria for maximum accept- 
able levels of noise. The per- 
cieved noise level unit over- 
comes some of the difficulties. 


human ear has been evolved for one reason 
only—to communicate—and everything it 
hears which hinders that communication is called 


Paper entitled “Noise Annoyance and Its 
Assessment ” read before the Engineering Section of 
the British Association at Cardiff, September, 1960. 
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Fig. 1 These percentile curves give distribution 
of overall sound pressure levels observed on the 
ground near New York International Airport 
below the flight paths of large propeller planes, 
such as DC 7's and Superconstellations, operating 
against a 7 knot headwind at 59° F. 
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Fig. 2. Curves showing the response of the ear 
{to pure tones and bands of noise. 
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Assessment 


By Professor E. J. Richards, O.B.E., M.A., D.Sc., F.R.Ae.S. 
University of Southampton 


“noise.” Thus even the best music must be 
classified as noise if it prevents the teacher 
teaching, and even the worst music is communi- 
cation if it satisfies the mood of the jiving 
teenager. Similarly, to the ears of the mother 
waiting for the long departed son to arrive on 
it, the noisiest aeroplane is like music, while 
even the slightest murmur of a jet engine will 
be disliked intensely if, in the quiet of the country- 
side, it causes the baby in his pram to be awak- 
ened, or the climax of a television play to be 
missed. 

Thus the annoyance caused by noise and 
particularly by jet aircraft noise cannot be 
established in scientific units and can only be 
gauged by the subjective reactions of the people 
in that area and the actions they take regarding it. 

On the other hand, the human ear is a standard 
mechanism which does not differ greatly from 
person to person; it is therefore to be expected 
that man’s relative preference to noises of low 
rather than high pitch, his reaction to pure tones 
(one discrete frequency) as compared with noise 
(all frequencies), and his change of reaction 
depending on the length of exposure to noise, are 
all subjects which can be examined subjectively 
in the laboratory. 

In considering how to keep aeroplane noises 
near airports to acceptable levels the arguments 
mentioned above have been followed. At 
first the accepted level was argued to be that which 
interfered with speech to a specified extent in 
the houses near the airport boundary, but it was 
very quickly realised that such standards could 
not be upheld, since they had been exceeded 
regularly in the past and would preclude most 
aircraft already operating from taking-off. 


ESTABLISHING A MAXIMUM LEVEL 


This idea was therefore abandoned in favour 
of the establishment of empirical limits based, 
in fact, on the significant growth of complaints 
by individuals, organisations of residents, and 
local authorities in the region of Idlewild Airport, 
New York, during the years immediately prior to 
the introduction of jet airliners. Fig. 1 shows 
the result of a survey of the noise made at 
various distances from the airport by aircraft 
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operating during this time, the noise level being 
an overall or integrated measure of the noise 
energy, including noise of all pitches (frequency). 
A social survey in the populated areas indicated, 
for example, that in the built up area three miles 
away from the take-off point and directly under 
the path of the aeroplane some quarter of the 
aircraft were considered to be excessively annoy- 
ing during the day, i.e., a noise level of 107 
decibels measured in the open was the upper 
limit beyond which the noise became intolerable.! 

Unfortunately when jets began to fly overhead 
making this level of noise, it was quickly realised 
that a noise giving this level from a jet air liner 
was anything but acceptable, and that some 
allowance for the different quality of jet noise 
would have to be made. 

To explain this difference in quality I must 
explain how noise is measured, and how the ear 
reacts to it. In the first place the human ear is 
a most accommodating pressure measuring 
instrument which can adjust itself to receive 
the slightest murmur or the loudest bang, a 
ratio of pressure fluctuations well in the millions. 
Indeed, the ear responds more closely to the 
logarithm of the mean square of the fluctuating 
sound pressure than to the mean square pressure 
itself, and for this reason it is usual to refer to 
sounds in terms of decibels (a number equal to 

Pp 


20 loge | where Pp is the root mean square of 


o 

the fluctuating pressure and po is some standard 
pressure, usually 0-0002 dynes per sq. cm). 
Secondly, two sounds of different pitch when 
adjusted to appear to the listener to be equally 
annoying give entirely different decibel readings, 
a high pitched noise being much more annoying 
than a low pitched one. Thus, equal annoyance 
curves (Fig 2) have been obtained in the USA 
by subjecting a large sample of people to noises 
of various amplitudes and pitches under carefully 
controlled laboratory conditions?; the equal- 
annoyance curves and equal loudness curves of 
Fig. 2 (the frequency band being plotted hori- 
zontally and the sound pressure level in decibels 
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Fig. 4 General relationship between take-offs 
and annoyance during the day and night. 
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(db) vertically) are seen to be basically similar 
though diverging appreciably at high frequencies. 

Looking at these curves, it is not in the least 
surprising that the propellered aeroplane and 
jet aeroplane making noises distributed along the 
frequency ranges as shown in Fig. 2 should, for a 
given overall level, give entirely different annoy- 
ance characteristics, and if we superimpose the 
two spectra of Fig. 3 on to the equal annoyance 
curves of Fig. 2, we can see (Fig. 2) the relative 
annoyance and realise that it is the high fre- 
quency content of the jet which is really troubling 
hearers. The details of the method of summa- 
tion of the contributions to annoyance at the 
different frequencies is made complicated by the 
fact that the loudest noise tends to mask the less 
loud noise on either side. Even so, the summa- 
tion is not a difficult one. The successive curves 
in Fig. 2 are each double the noisiness of the one 
immediately below, and can thus be assigned 
noise values of 10, 20, 40, 80, etc. If now in 
each octave band r, a noise value N;, is assessed 
depending on which curve the actual noise 
spectrum cuts, the total “ noise’’ N, can be 
computed as 

Nmaz + > 0-3 (N;— Naz) 


Here the additional weighting given to the 
highest noise value allows for masking. In turn 
this “total noisiness’’ N, can be reconverted 
into an effective or ‘ perceived ’’ sound pressure 
level using the formula 

Perceived noise level (PN db) = 40 + 

33-3 log wN, 

Thus the perceived noise level, so computed, 
can be accepted for noises with all types of 
spectra, and allows a criterion of acceptability 
to be established for jet noise from information 
regarding industrial noises and propellered aero- 
planes with entirely different noise qualities. 
Thus the outdoor level of 107 decibels on the 
noisiest quarter of propellered aircraft at Idlewild 
is equivalent to 111 “perceived” decibels 
(PN db) and it is this standard which is now 
accepted as the outdoor limit to which jet air- 
liners must conform at any built-up area near 
the airport. 


NOISE SUPPRESSORS 


Since the shape of the spectrum (Fig. 3) works 
against the jet to a degree, the equivalent decibel 
level (the integrated level of noise energy through- 
out the frequency range) is only 96, which is 
11 decibels lower than that on a propellered 
aircraft making subjectively the same noise. To 
get down to this limit much research has been 
carried out and noise suppressors have now been 
fitted; on the larger jet liners it has also become 
the practice to throttle back the engines as the 
first built-up area is approached. Since this 
implies a reduction in their rates of climb, the 
noise is being made tolerable near the airport 
at the expense of a considerable spread in the 
region of annoyance. This is an aspect of the 
problem which is likely to become more impor- 
tant as the number of jet flights increases; it is 
to be hoped that the airport authorities will not 
forget the limit was based on the noise of the 
worst quarter of propellered aircraft operations 
and that the noise was confined to much smaller 
areas than those covered by the worst jet airliners. 
In fairness, however, the greatest annoyance 
occurring at the moment is from those jet air- 


Taste I.—Percentage of People giving Various Reasons 
for Their Annoyance 
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Interference with: 








Sleep, rest, relaxation 39 
Hearing radio or TV 37 
Hearing conversation .. iw 26 
TV picture > Ks a it 
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liners which ignore the rules of noise control and 
exceed the limits imposed by the airport on nearly 
half their take-offs. 

Even so, judging by the aircraft replacement 
programme now being announced, it is antici- 
pated that by 1970 the number of jet aeroplane 
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movements at London Airport will have increased 
to 70 per cent or so of the total and that the 
total number of jet take-offs will have multiplied 
by eight. This cannot be done without night 
operations and a very heavy day take-off rate. 
How will the upper limit of 111 PN db withstand 
this change in conditions? 

The statistics obtained in the USA regarding 
reasons for complaints near military airports is 
illuminating on this score.* Table I gives the 
reasons put forward by people who were greatly 
annoyed with aeroplane noise, and the per- 
centage giving each reason. 

It will be seen that interference with sleep or 
rest is a major objection but that interference 
with evening listening to radio or television or 
with conversation is still more annoying, and is 
the reason given by nearly two-thirds of the 
people interviewed. It follows that night 
operations and any extensive increase in the 
duration of noise must be allowed for in setting 
up limits. This factor is illustrated in Fig. 4, in 
which the complaint rates and the frequency 
of take-offs are compared at various hours of the 
day and night. The number of flights in the 
early hours of the morning is too few to deduce 
anything regarding the noise nuisance during 
the hours of heavy sleep, though some evidence 
does exist to suggest that once a person is 
sleeping heavily and the noise made is not an 
unusual one, the person is not awakened. 
The interesting fact brought out in the illustration 
is the rapid increase, in complaints as related to 
the number of take-offs, occurring during the 
evening hours and during the hours of bed- 
going. The degree of increase in complaints has, 
in fact, been related to the equivalent daytime 
noise increase and the suggestion made that a 
10 PN db reduction in allowable noise must be 
specified for night operations to reduce the 
nuisance to a daytime level.! This is the basis 
of the new night-time rules at London Airport. 

As yet, no attempt has been made to anticipate 
the increase in frequency of service and to 
specify a reduced noise level to cope with the 
greater nuisance thus caused. This must come 
in due course and it would be wise to draw 
attention now to the need for further lowering of 
the limits when such a time arives. Surveys of 
the nuisance caused by military operations in 
the United States have been analysed and 
tentative figures given to the effect of duration.* 
Fig. 5 (modified from ref. 3) shows the change 
in allowable perceived noise level with the 
duration of the noise in any given period of 
eight hours. The noise reduction arising from 
a tenfold increase in operations is seen to be 
10 PN db; since, however, only a proportion of 
the operations will be as noisy as those now 
operating, a tentative reduction in the allowable 
level over the years is, say, 5 to 7 PN db. Aircraft 
designers might well bear this in mind in con- 
sidering future designs of their aeroplanes. 


DISCRETE NOTES WHEN LANDING 


Surprisingly enough, quite a proportion of 
complaints arise from the landing of jet airliners 
rather than from their take-offs. Such landings 
are characterised by the engines being throttled 


Tasie Il.—Fear of Amoins Crashes as it Relates to 





BRITISH ASSOCIATION 





% of Time Source Operates in 8 Hr Period 





0-01 — | 
-i§. -10 3 0 5 10 is 


PN db Correction for Duration of Noise 
_ ENGINEERING) 








oe7-2). jniedes Sahinicesith 


Fig. 5 The effect of duration of noise in a given 
work period on the maximum perceived noise level 
allowable. 
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Fig. 6 The influence of discrete noise spikes on 
annoyance, 
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jet efflux is very much lower than during take-off. 
On the other hand, the aeroplanes are much 
lower over the houses, so that the duration is, 
say, only a third of that at the same intensity 
at take-off, while the noise of the compressor 
has different characteristics (high discrete notes) 
from that of the jet. Thus the sharpness of the 
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Fig. 7b Expected bang from supersonic airliner. 
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Effects of Low-Frequency Vibration on Man 


By Fit. Lt. J. C. Guignard, M.B., Ch.B., and A. Irving, M.Sc. 
Royal Air Force Institute of Aviation Medicine 


Effects of vibration on man are 
frequency-dependent. Major 
resonances occur in the body 
at infra-sonic frequencies. 
Performance of simple tasks 
deteriorates, with whole-body 
vibration at low frequencies, 
particularly at around 4 cycles 
per second. 


1 study of oscillatory systems is of funda- 
mental interest to the physicist and profound 
practical importance to the engineer. Whenever 
work is done by powered machinery, vibration 
and noise are usually accepted to be inevitable 
by-products which cause alarm if they reach 
such an intensity as to damage or disturb the 
machine itself, its supports, adjacent structures, 
or people and their property. Mechanisation 
being currently the basis of civilisation, a growing 
proportion of the population spends much of 
its time exposed to noise and vibration of some 
kind. 
Acoustic noise—in 
Paper entitled “Some Effects of Low-Frequency 


Vibration Upon Man ” read to the Engineering Section 
of the British Association at Cardiff, September, 1960. 


industry and around 


airfields especially—has rightly stimulated public 
concern and a continuing research effort for 
many years past. On the other hand, except 
in certain industrial occupations, reasons for 
studying the effects of mechanical vibration on 
man have been less urgent. Also, the medical 
research worker has rarely had the use of 
mechanical vibrators suitable for whole-body 
experiments in human physiology. Published 
work on this topic, therefore, remains relatively 
sparse compared with the literature on the 
physiology of sound, which is extensive and well 
known. In aeronautics, however—and in the 
transport industry generally—there is a growing 
demand for information about the effects of 
mechanical vibration on human health, comfort 
and efficiency. Attempts to meet this demand 
are being made in both military and industrial 
research establishments. It must be frankly 
acknowledged that much of the pioneer work in 
this particular field has been done by engineers, 
notably in the railway and motor industries, 
rather than by physiologists. 


It is rarely profitable to attempt a rigorous 
definition of vibration: rather let the definition 
be a practical one. For the purposes of this 
review, vibration can conveniently be defined 
as a fluctuating mechanical disturbance, periodic 
or transient, which the human body perceives 
by the senses other than hearing. More simply, 
vibration is felt rather than heard, but it should 
be remembered that it can be a nuisance without 
directly reaching the body; for example, vibra- 
tion of an aircraft instrument panel so that dials 
cannot be read. Again, the definition need not 
be (though it usually is) restricted to structure- 
borne vibration. Airborne sound, especially 
at high intensities and low frequencies, can 
produce non-auditory effects, such as the giddi- 
ness and sickness sometimes reported by men 
exposed to intense noise while working in engine 
test cells. 

Experimentally, there are two main approaches 
to the study of human response to vibration. 
One is to reproduce or simulate the “real” 
situation, say, the pattern of vertical acceleration 





Concluding Noise Annoyance and Its Assessment 


noise may be frightening, while the presence of 
discrete frequencies of sound from the com- 
pressor may be more annoying, both of these 
for the same apparent perceived noise level. 

The aspect of suddenness and fear is one which 
unquestionably should be studied more deeply 
than it is at the moment. It has been said, 
with how much truth it is difficult to fathom, 
that most people who complain are suffering 
from some nervous state; while this argument 
can be used to minimise the significance of such 
complaints, it can equally be used to emphasise 
the need to ascertain the influence of suddenness 
and fear on reaction to noise. For example, 
Table If shows the percentage of people who, 
having shown mild or great annoyance at airport 
operations, expressed direct or indirect indica- 
tions of fear of aeroplane crashes.’ 

Of those who showed great annoyance 80 per 
cent showed indicated that fear of crashes was 
involved in their reactions. This would imply 
that better methods of publicity regarding the 
insignificantly small element of danger in take- 
offs and landings compared with other everyday 
dangers would pay handsomely and allay the fears 
and annoyances of many dwellers near airports. 

More is known of the effect of discrete notes 
in the middle of the random noise pattern, chiefly 
from unpublished work in the USA. Two 
examples of how such a mixture can occur come 
to mind. A jet aircraft on landing creates noise 
of all frequencies from the jet gas mixing with 
the surrounding air, while at the same time the 
compressor, like a siren, creates sound of one or 
two frequencies which depend on the rotational 
speed of the rotor. Similarly, a tip jet helicopter 
creates sounds of definite frequency depending 
on the rotor speed, this in turn being submerged 
or partly submerged by the random noise of the 
pressure jets placed at the tips of the blades to 
drive the blades around. In both cases, it is 
unfair to compare these directly with jet noise 
alone since those who have heard such mixtures 
feel that qualitatively the sounds are different in 
their annoying properties. 

In order to examine such effects, samples of 
the public were asked to comment on the relative 
annoyance of pairs of noises of the types whose 
spectra are shown in Fig. 6, one containing 
* white ” noise with all frequencies having equal 
amplitudes, the other having a discrete sound 


peaking through to various amounts (say, A db). 
By adjusting the relative levels until equal 
annoyance was claimed, the penalty arising from 
the existence of the peaks was estimated statistic- 
ally for the sample of the public offering them- 
selves. The penalty of annoyance is plotted 
against the height of the peak in Fig. 6. It may 
be seen that the higher the frequency (and the 
higher the emergent amplitude) of the peaks, the 
higher the penalty. For a typical jet engine 
throttled back for landing, such peaks might 
occur at, say, 2,000 cycles per second and an 
amplitude, A, of 15db. Thus the annoyance 
penalty in such a case would be 6 decibels and 
the airport authority would have to fix landing 
noise limits some 6 PN db lower than that previ- 
ously worked to on the basis of complaints 
during take-off. This situation regarding dis- 
crete frequencies is not in any way settled as yet. 
For one thing, the annoyance level of 111 PN db 
fixed somewhat arbitrarily in the USA was based 
on propeller noise which consists in reality of a 
series of discrete frequency sounds. On the 
other hand, the establishment of the equal annoy- 
ance curves (Fig. 2) is based on bands of “* white ”’ 
noise. Thus the presence of some discrete fre- 
quency noise is presupposed in the establishment 
of the above criteria. 

To sum up, therefore, we seem to have a 
rough but fair method of assessing the annoy- 
ance of aeroplane noise; the more we learn 
about it however the more we must realise its 
limitations, and the need to fix, by sensible and 
well controlled social surveys, our own standards 
of noise limitation in every field of industrial life. 


SONIC BANGS 


One such investigation is urgent and upon it 
can depend the future policy of supersonic air 
transportation; this is the problem of annoy- 
ance from supersonic bangs. 

Let me explain how they occur. When an 
aeroplane flies supersonically, it casts off a shock 
wave analogous, say, to the bow wave of the 
Queen Mary travelling along Southampton 
Water. And in the same way that the bow wave 
of the Queen Mary would swamp boats along 
the shore and frighten people on the beaches if 
the ship were to travel at her full speed, the shock 
from a supersonic airliner might conceivably 
damage buildings in its trail and frighten both 


children and grown-ups alike by its suddenness. 

The type of pressure jump Ap which occurs 
is sharp and of the kind shown in Fig. 7, the 
amplitude of the bang during a typical supersonic 
flight being also as shown. Thus free air 
pressure jumps Ap of, say, 0-8 to 1-01lb per 
sq. ft must occur over the majority of the flight. 
This need not worry us in trans-Atlantic flights 
between London and New York which can be 
made almost entirely over the sea; on the other 
hand, other world centres of population are not 
so suitably separated and it is unlikely that the 
building of supersonic airliners could be justified 
for this route alone. 

Such a level of bang is not likely to cause 
significant damage to buildings. The problem, 
therefore, resolves itself into one of annoyance. 
What level of bang will the public tolerate? 
Will the element of fear remain when it is known 
that none need exist? Will pride of achievement 
at such an aircraft being British alter the situa- 
tion? Will the short duration of the pheno- 
menon make the speech interruption aspect of 
the annoyance insignificant? Will children con- 
tinue to be awakened when no repetition occurs 
and there is no element of fear introduced as 
with thunder and lightning? All these are 
questions which must be answered before we can 
commence building such a breed of supersonic 
airliners. 

Do we have any information from military 
flights? Such meagre evidence as exists indicates 
a marginal situation which cannot be extrapo- 
lated to help a lot. Many complaints can be 
traced to fear arising from infamiliarity with the 
source of the bang. The evidence points clearly 
to the need to establish limits of bang amplitudes 
as a matter of urgency and to the need to intro- 
duce experimental psychologists and _ social 
scientists into a field which is rapidly extending 
out of the domain in which acousticians can 
study the phenomena confronting them. 
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felt in an aeroplane flying through rough air. 
There are serious difficulties in this type of experi- 
mentation, both in the production and measure- 
ment of the vibration and in the interpretation 
of results. The other approach, which is 
generally favoured as simpler, more economical 
and, in the long run, more fruitful, is to examine 
the effects on man of steady-state sinusoidal 
vibration (simple harmonic motion). Fairly 
classical methods of frequency-response analysis 
are then applicable. Apart from its academic 
appeal, the practical usefulness of this line of 
research lies in the specification of methods of 
protecting man from forced vibration. In 
human engineering, as in other fields, simple 
frequency-response data are the most likely to 
be directly useful in the practice of vibration 
control. Sinusoidal vibration was therefore 
used in the experiments described in this paper. 


VIBRATION IN AVIATION 


Having chosen the basic approach, our next 
step was to decide which region of the vibration 
frequency spectrum to explore. That spectrum 
is theoretically of infinite extent and the region 
which is of practical interest as producing bio- 
logical actions extends over many decades. It 
ranges from slow oscillations with periods of 
several seconds, such as the heaving movements 
of ships which induce motion sickness, up through 
that range of frequency—roughly 16 to 20,000 
cycles per second (c/s)—over which air-borne 
vibration can be heard as sound by the human 
ear, and into the ultrasonic region, where 
vibrations in the megacycle range can be shown 
to produce cell destruction in biological prepara- 
tions. However, the area that is important in 
aviation can be limited to a fairly narrow band, 
which is defined largely by the characteristics of 
modern aircraft and partly by existing knowledge 
of human response to vibration. 

Until recent years, mechanical vibration in 
aircraft tended to form a subsidiary part of the 
internal noise problem and was, in itself, an 
uncommon cause of serious complaint. Vibra- 
tion excited in conventional aircraft by the 
engines and propellers lies mainly in the audible 
frequency range, is not normally intense, and 
can often be isolated satisfactorily by suitable 
treatment of the cabin furnishings and seating, 
if not by attention to transmission pathways 
closer to its source. But there are certain types 
of aircraft in which low-frequency vibration 
may be troublesome. Some examples are as 
follows. 

(1) Military High-Speed Flight.—Unlike the 
civil pilot, who can usually avoid rough air, 
the military flyer may often have to fly at high 
speed through severe turbulence, thereby being 
violently jostled. The vibration in this case is, 
at source, quasi random. The aircraft, however, 
depending upon its configuration, construction 
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ie ceseasernine 
and trim, is intermittently excited to vibrate 
transiently at its own resonant frequencies, 
augmenting the effects of some components of 
the turbulent excitation produced at the occu- 
pants’ seats. Certain aircraft may have one or 
more natural modes of vibration at frequencies 
well below 10 c/s. 

(2) The Supersonic Passenger Transport Air- 
craft.—Concern is felt that some versions of the 
supersonic passenger aircraft, being long and 
thin and flying at great altitudes where the 
overall damping is low, will, on encountering 
occasional gusts, subject their passengers to 
trains of damped oscillations of low frequency, 
large amplitude and considerable persistence. 
The crew, also, may be disturbed by low- 
frequency oscillations during approaches through 
low-level turbulence. Also, the use of ram-jet 
engines may increase the problem of low- 
frequency noise. 

(3) Rotor Aircraft.—Heavy vibration at fre- 
quencies (often below 10 c/s) related to the rotor 
speed can be disturbing in helicopters and 
similar machines. This type of vibration is 
essentially periodic and often approximates 
fairly closely to simple harmonic motion. There 
is again concern because vibration at some 
frequencies is known to impair vision and 
the sense of balance, faculties which are used 
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more exactingly in flying the inherently unstable 
helicopter than in piloting conventional aircraft. 

(4) Ballistic Flight.—Now that the Americans 
have published official programmes for manned 
space flight, it is of interest that very high inten- 
sities of noise and structural vibration can be 
recorded in large rocket vehicles under power. 
In addition, special problems of noise and 
vibration control may arise in vehicles actually 
in space. Outside the atmosphere there will be 
no external damping, so that the dissipation of 
vibratory energy generated internally must be 
achieved entirely within the confines of the 
vehicle itself. Moreover, during re-entry into 
the atmosphere, it has been predicted that 
ballistic-cum-aerodynamic vehicles—such as the 
X-15 research aircraft—may undergo oscillatory 
decelerations, subjecting their pilots to severe 
jostling in addition to heat stress and other 
discomforts.' 


HUMAN FREQUENCY RESPONSE 


Previous work on the physiological effects of 
vibration has been reviewed elsewhere.? > Many 
of the biological actions of vibration are 
frequency-dependent and this fact has been 
used in their summarisation in Fig. 1. The 
blocks in this diagram, charted against a logarith- 
mic scale of frequency, illustrate the band widths 
over which the effects listed have been reported. 
This presentation shews the effects solely in 
relation to frequency and takes no account of 
other relevant factors (such as the intensity and 
duration of vibration) which, in practice, deter- 
mine the appearance of any particular manifesta- 
tion. 

Fig. | shows that many important physiological 
effects of structure-borne vibration occur in the 
band | to 100 c/s, and especially in the decade 
1 to 10 c/s, in which major physical resonances 
are excited in the human body. The dominant 
resonance of the seated man occurs at about 
5 c/s, around which frequency subjective tolerance 
of vertical vibration, in terms of forcing accelera- 
tion, is lowest.?4 In view of the more imme- 
diate aeronautical applications just mentioned, 
as well as its intrinsic interest, we chose to ex- 
amine human response to vibration in the 
infrasonic region, and particularly in the band 
1 to 10 c/s. 

Current research falls into two main divisions: 
physical and physiological. 


PHYSICAL STUDIES 


Although several workers*’-* have published 
measurements of the transmission of vibration 
through the human body, there has been no 





Figs. 2 and 3 Subject on vibrator, showing instru- 

mentation and normal posture adopted for body 

resonance search tests. The sighting tube is partly 
visible, upper right of Fig. 3 above. 
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Fig. 4 Transmissibility of vibration from seat to hip, shoulder and head. Values plotted are means (+ 1 standard deviation) for ten men in normal 


standardisation of experimental methods and 
few have defined in any detail the variability of 
individual response under different conditions 
of vibration. We have therefore carried out 
resonance search tests on seated men under 
controlled conditions and have examined the 
influence upon transmissibility of a number of 
physical variables. Transmissibility is defined 
by us as the ratio of the acceleration-amplitude 
of vibration recorded on some part of the human 
body to that of the forcing vibration (usually 
recorded at the seat). When transmissibility is 
plotted against forcing frequency, resonance is 
shown by absolute or local maxima. 

Some factors thought to alter the measured 
physical response of the body to forcing vibration 
are shown in Table I. 

This paper describes the effects of the factors 
la, le and 2a. The influence of the remaining 
factors was excluded by seating the subjects, 
stripped to the waist, directly upon the hard 
platen of the vibrator, without harness or 
cushioning, and by standardising their posture. 
The vibration, applied through the buttocks, 
was vertical and sinusoidal. 

Vibrator.—A mechanical vibrator was used, 
working on the principle illustrated in Fig. 2. 


Taste 1.—Some Factors* Influencing the Dynamic 
Response of the Human Body to Mechanical Vibration. 


1, INTRINSIC Factors 
(a) Body size 
(6) Posture 
(c) Muscular tension 
2. Extrinsic Factors 
(a) Force of vibration 
(b) Site and direction of application of vibration 
to body 
(c) Distribution, weight and stiffness of clothing, 
harness or equipment carried on body 
(d) Geometry and dynamic response of seating. 


(* Other than forcing frequency) 


The 5 h.p. electric driving motor was variable in 
speed to give stable vibration frequencies from 
1-8 to 15-Oc/s. The displacement double 
amplitude (zero to 2 in) was fixed by adjusting 
and locking a variable eccentricity and measured 
using an incorporated dial gauge reading to 
0-001 in. Preliminary recordings of the acceier- 
ation wave-form at the seat base revealed high- 
frequency contaminants attributable to bearing 
noise. A low-pass mechanical filter (visible in 
Fig. 3) was therefore fitted. It consisted of a 
bank of 20 anti-vibration mounts selected to 
give the platen a natural frequency of 20c/s 
under a 250lb load. This filter effectively 
reduced the mechanical noise level to less than 
5 per cent of the fundamental acceleration- 
amplitude. 

Subjects and Procedure.—Ten men were used, 


posture at an acceleration-amplitude of 0: 25g. 


including five “ large’? men (72 to 74 in tall, 
mean weight 160-2 !b) and five ‘* small ’’ subjects 
(64 to 66in tall, mean weight 140-21b). Bags 
of lead shot were used to ballast the sprung 
platen to the correct total load for each run. 
During the periods of recording, the subjects 
adopted the posture shown in Fig. 3. The foot- 
rest did not vibrate. In order to standardise 
and control posture during vibration, a simple 
horizontal sighting tube was adjusted at eye 
level for each man when he mounted the platen. 
The subject was instructed to keep two sets of 
cross-wires in the tube aligned as best he could 
throughout each period of recording (about 
one minute). 

The displacement-amplitude of vibration was 
set up to produce an acceleration of + 0-25g¢ 
at the platen at all frequencies over the range 
2-0 to 13-5c/s, which was explored in quarter- 
octave steps. During the runs at each amplitude, 
the subjects were vibrated briefly at 1/2 and 1/+/2 
times the nominal frequency, so that most of 
the frequency range studied was also covered at 
+ 4g and +tg respectively. This was to see 
whether the response of the body was appre- 
ciably non-linear with force of vibration. Lastly, 
the effect of muscular tensing was observed by 
asking each subject to counter-pull his linked 
hands as hard as he could while recordings 
were continued. 

tation.—Vertical acceleration was 
recorded at the subject’s hip, shoulder and head, 
and at the platen, using small variable-inductance 
accelerometers. These transducers, rated to 
+ 9g, formed the external halves of 2 kc/s a.c. 
bridge circuits completed by carrier amplifier 
units, the outputs of which were fed into a 
photographic galvanometer recorder. The 
methods of fastening the accelerometers to the 
body are shown in Fig. 3 and summarised in 
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Fig.5 Phase angle between seat and hip, shoulder 
and head. Mean values for ten men under same 
conditions as in Fig. 4. 


Table Il. The frequency-response of the trans- 
ducers used was demonstrably flat from d.c. to 
40 c/s, and impact testing in situ of those attached 
to the body excluded spurious resonances in the 
range of frequency investigated. In addition to 
acceleration, we recorded simultaneously the 
rate of breathing of each man before and during 
the first minute of vibration at + 0-25g. The 
recording of respiration was made using a 


Taste Il.—Methods of Fastening Accelerometers to the Body 





Total weight 
including 
unsupported 
lead 
(grammes) 


Method of attachment 








..| Bolted inside 3in wide leather 
belt. Strapped tightly on to 
pelvis (iliac crest) Ae j 


Hip 





Shoulder | Bolted on to wedge-shaped 
mount moulded to tip of 
shoulder. Tightly strapped on 
by tin wide rubber band 
passing under arm ce ts 





..| Bonded inside rubber bathing- 
cap. Pressed on to top of head | 
when cap strapped tight con 160 


Head 











Note: All straps were tightened to the point of discomfort. 


copper-constantan thermocouple, fixed below 
one nostril and alternately cooled and warmed by 
the air breathed by the subject. 


Results 


The mean values of transmissibility and phase 
lag between seat and body for all ten men 
(averages of repeated individual readings) are 
plotted in Figs. 4 and 5 respectively. In the 
normal posture, the dominant resonance in the 
body occurred around 4°8c/s and was seen 
most clearly at the shoulder, where phase 
resonance was calculated* to occur at 5-3 c/s. 
This mode is attributable to a shrugging action 
of the shoulders, associated with flexion of the 
upper spine, and is clearly seen in slow-motion 
films of a vibrating man.'° A significant local 
maximum of transmissibility, most marked at 
the head, was seen at 2:0 to 2-4c/s. This may 
be due to coupling with another principal mode, 
possibly a trunk bending resonance which 
has been observed by other workers during 
horizontal vibration of seated men at frequencies 
around 2 c/s.*-7.° 

Phase resonance was seen at the hip and at 
the head at 13-7 and 11-7 c/s respectively, but 
was not associated with any clear peak in the 
corresponding curves of transmissibility. The 
anatomical structure responsible for this reson- 


* The frequencies at which the phase lag of each 
part of the body became 90° were calculated from 
third-order regression equations of the forcing 
frequencies 2:8 to 13-5 c/s. 
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ancet is not known but presumably lies on the 
main body axis, since it was not detectable at 
the shoulder. Other workers have reported 
resonance in the trunk, sometimes attributed to 
the response of the soft abdominal contents, at 
somewhat lower frequencies (6 to 10¢c/s),* = 
while Dieckmann® and von Békésy® have 
measured resonance—not defined anatomically— 
at frequencies in closer agreement with those 
found by us. 

Subject Size.—The large men had a mean 
shoulder resonant frequency (4-4 c/s, calculated 
from the shoulder records at + 0-25g) which was 
slightly lower than that of the small subjects 
(4-6 c/s), but the difference was not significant. 
The damping of the large subjects was, however, 
significantly heavier (P < 0-01) than that of 
the small men, the mean amplification at shoulder 
resonance, measured at the shoulder, being 
2°16 and 2-68 respectively. In view of the 
relatively small overall subject-to-subject varia- 
bility in response (exemplified in Fig. 4), it was 
felt justified to pool the results from all ten men 
in subsequent analyses. 

Muscular Tensing.—Tensing produced a large 
change in the shoulder resonance curve (Fig. 6). 
As can be seen cinematographically, muscular 
tensing effectively damps shoulder movement 
and stiffens the body, reducing amplification at 
resonance and raising the resonant frequency. 
The change in shoulder resonant frequency was 
reflected in the records from the hip and head 
though the peak amplification measured there 
was not significantly altered. It was also noted 
that tensing increased transmissibility at fre- 
quencies above resonance. 

_Force of Vibration.—Increasing the force of 
vibration from + ig to 4g reduced the 
transmissibility measured at the shoulder at 
resonance, suggesting that the damping—pro- 
vided presumably by involuntary muscular 
tensing—increases with the forcing acceleration. 
The shoulder resonant frequency was not 
appreciably altered. A paradoxical effect was 
seen at the hip and head, where, at shoulder 
resonance, the amplification actually increased 
with increasing force of vibration. This effect 
is likewise attributable to increased muscular 
tension tightening the coupling between shoulders 
and trunk at higher levels of acceleration. 


PHYSIOLOGICAL STUDIES 

Respiration 

Whole-body vibration has been reported 
previously to increase the ventilation of the 
lungs and to raise oxygen uptake.'!, '? During 
the physical studies just described, we recorded 
incidentally the rate of respiration during 
vibration at + 4g and compared it with the 
resting rate, calculating the mean increase at 
each frequency for all ten men. Vibration 
tended to increase the rate of breathing at all 
frequencies but the change was significant 
(P < 0-05 or less) only at 2:4, 4-0, 4-8 and 9-5 
to 13-5 c/s, i.e. at frequencies which coincided 
with physical resonance. The explanation of 
this may be partly that body resonance produces 
discomfort and partly that it disturbs the normal 
mechanics of respiration (subjective complaints 
of difficulty with breathing and speech were 
most commonly made at frequencies between 
4 and 8 c/s). Both mechanisms could cause a 
reflex increase in respiratory rate. Further 
measurements of the effects of vibration on 
respiration are now being made. 
Vision and Performance 

A simple experiment has been done on four 
men to see whether vibration degrades perform- 
ance particularly at body resonant frequencies. 
These men were given two separate tasks to 
perform while being vibrated in the same way 
as described above. The frequencies used ranged 
from 2-4 to 9-5 c/s in half-octave steps. Their 
order of presentation was randomised for each 
subject and the experimental sequences included 


+ Whether the difference in phase resonant 
frequency between hip and head is due to discrete 
resonances, or is simply due to distortion of the 
curve recorded at the head by interaction with 
shoulder resonance, is uncertain. 
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tests at rest, with the results of which the results 
obtained during vibration were compared. The 
forcing acceleration at the seat was + dg at all 
frequencies. 

Methods.—The first task, “ scanning,’ which 
demanded visual attention and discrimination, 
was to scan blocks of typescript letters “c” 
and to count randomly placed anomalous letters 
**o.”’ In the second task, “ placing,” a test of 
hand-eye coordination, the subject had to pick 
four markers off the periphery of a 16in dia- 
meter disc in front of him and place them 
precisely on spots (providing 4 in clearance) 
one inch from the centre of the disc. The 
measure of performance used was the mean 
time taken from starting signal to completion of 
a number of replicates of each task. Errors in 
scanning were separately scored; there were, of 
course, no errors in placing. Subjects did not 
spend more than four minutes under each con- 
dition of vibration. 

Results.—The results are shown graphically 
in Fig. 7, wherein the mean completion times 
for both tasks are plotted against forcing fre- 
quency. The two horizontal lines indicate the 
mean times taken at rest. The data plotted 
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Fig. 6 Effect of muscular tensing upon seat- 
shoulder transmissibility. Mean values for ten 
men at an acceleration-amplitude of 0- 25g. 


against frequency (mean times taken during 
vibration) resemble resonance curves, with the 
worst performance—in terms of completion 
time—occurring at 3-4 c/s in both tasks. It was 
found that the subjects made very few mistakes 
in scanning—too few, in fact, for statistical 
treatment. They merely took longer to com- 
plete a task under worse conditions. On inspec- 
tion, the results suggest that performance is 
impaired by vibration at all frequencies but, on 
an analysis of variance, it was found that the 
increases in completion times during vibration, 
compared with those obtained at rest, were 
significant oniy at 3:4 and 4°8c/s (P <_ 0-05, 
both tasks). 

These findings support the hypothesis that 
vibration degrades performance particularly at 
frequencies which excite large differential move- 
ments within the body, but much more detailed 
work must clearly be done to establish firmly 
such a correlation. It should be noted that the 
peaks in the performance curves in Fig. 7 occur 
at a lower frequency than the peak in dynamic 
amplification (shoulder resonance) in the body 
and may be related rather to the vertical velocity- 
amplitude at the head. Theoretical values of 
the latter quantity have been calculated for the 
acceleration input and frequencies used in the 
experiments on performance and are also shown 
in Fig. 7 (lowermost curve). This calculation 
was made using the seat-head transmissibility 
data (Fig. 4) as the transfer function. The 
relationship between deterioration in visual 
performance and physical resonance is not, 
however, at all simple and many factors may be 
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operating. For example, measurements of the 
frequency-response of compensatory eye move- 
ments during whole-body vibration have shown 
break-down of fixation of a static target at about 
2:0 c/s." 


CONCLUSION 


Some correlation is emerging between physica! 
resonance in the human body and physiological 
disturbances during whole-body vibration. !n 
particular, the degradation of simple task-per- 
formance at frequencies below 10 c/s seems to 
be fairly narrowly frequency-dependent. Vibra- 
tion in this frequency range can be troublesome 
in certain types of aircraft. 

Ideally, new aircraft should be so designed 
that modes of vibratien which are physiologically 
critical are excluded. In practice, it is often 
virtually impossible for the designer to achieve 
this. Ad hoc methods of vibration control for 
the occupants may therefore be called for. The 
basic principles of vibration control for physical 
systems are well defined. With increasing 
knowledge of physiological frequency-responses, 
the practice of human vibration engineering 
need no longer be entirely empirical. 
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Fig. 7 Effects of vibration on pest The 

lowermost curve shows the calculated velocity- 

amplitude at the subject's head during vibration 
(ordinates on right). 
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Time By The Sun 


It is said that if you live long enough you will see 
fashions come full circle. It looks as if the same 
may be at least partially true of engineering, for 
all things owe their origin to the sun and it seems 
probable that it will be to the sun that engineering 
will eventually turn for power supplies. At 
least it looks quite likely as far as telling the time 


is concerned. 

Shadows told the time by their movement and 
led to the sundial, probably the oldest form of 
clock. Now, the sun is used directly to tell the 
time with a type of clock being rapidly developed 


The Patek Phillipe clock has the photocell 
mounted in a rotatable cupola so that it can always 
face the light. 


—using photoelectric cells as the source of power. 
Incidentally these clocks must be about the 
nearest approach to perpetual motion machines 
yet invented. 

Apparently quite suddenly, several such clocks 
have come on the market and more are reported 
under development. Two examples are illustrated 
here, the Patek Phillipe and the Lip Electronic 
Perpetuel. These two also exhibit the two 
approaches to the method of driving. In the 
Patek Phillipe version, power from the photocell 
is used primarily to rewind the mechanism while 
in the Lip it is used more directly to drive the 
going train. Both have a miniature accumulator 
to carry over periods of darkness. 

The mechanism of the Patek Phillipe clock, 
which is available in a wide selection of cases, 
consists of a high grade watch movement 
mounted horizontally and driving the hands 


of chmaaepanememastmentacen 
RN NOL Se Lee ett Se 


There is no mainspring in the Lip light-powered 
clock, the drive being direct from the balance. 


through gearing. A micro motor is connected | 
to the winding arbor of the mainspring through | 
a reduction train of several wheels to afford the | 


necessary torque to wind the spring. A contact 
switch on the mainspring arbor controls the stop 
and start of the motor. Thus the mechanical 


operation follows that of some other forms of | 


battery driven clocks. 
In the model illustrated, the photocell is 


mounted in the cupola which is made rotatable | 
so that the cell is always towards the light, which- | 


ever way the clock is facing. The cell is capable 


of withstanding full sunlight, and yet will produce | 


enough electricity from an exposure to 100 lux 
(a good reading light) for four hours a day to 
run the clock indefinitely without drawing on 


the accumulator which, by itself, will run the | 


clock for a year. 


The watch has a 28 jewel movement and an | 


unbreakable mainspring. The balance wheel is 
horizontal and is bimetallic. It has an average 
variation of 1 sec in 24 hr. The motor draws a 
current of a few microamperes to start and has 
collecting rings with three gold segments. 


exposure to 2,000 lux for a minute or by 96 hr 
exposure to a 60 watt lamp placed at a distance 
of 25 cm (10 in approximately). 

Ca 


Electronic 
Movement 


© @36s<) 
The two approaches to electric drive: above, a 
motor automatically rewinds the mainspring of 
a conventional mechanism, as used by Patek 
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Phillipe; below, electrical impulses drive the 
balance which in turn drives the going train. 


In contrast, the Lip photoelectric clock dis- 
penses with the mainspring stage and drives the 
hands direct from the balance wheel. The 
mechanism is the same as that used in the battery 
watch made by the company. (ENGNG., vol. 187, 
p. 256). This has two stationary coils that set 
up a magnetic field across the balance wheel, 
the latter forming a moving armature. Once in 
each swing the balance makes and breaks a 


contact to energise the field. A drawing of the | 


mechanism is shown on p. 339 of this issue. 

The accumulator is sufficient to run the clock 
for more than a year without aid from the photo- 
cell. One hour’s exposure of the cell to light of 
less than 100 lux supplies enough energy for 
3 hr reserve; one hour at 1,000 lux enough for 
30 hr. High intensity light 


deep approximately. 

Agents in this country for the Patek Phillipe 
clock are Garrard and Co. Ltd., of 112 Regent 
Street, London W1, and Lip are represented by 
Ingersoll Ltd, 202 New North Road, London 
Nl. 


The | 
nominal accumulator voltage is 0-9V. A full | 
charge can be given to the accumulator by | 


is not needed. | 
Clock and case measure 54in by 3} in by Lin | 
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The new 4-high Plate Mill recently opened by the Consett Iron Company 
Limited* will make a notable contribution to this country’s steel 
production. 


The Davy and United Engineering Company Limited* have built the 
mill; Mobil Oil Company Limited are the exclusive suppliers of lubricants 
(including an initial fill of 15,000 gallons of oil); much of the heavy 
fabricated plate produced by the new mill will go to the Cleveland 
Bridge and Engineering Company Limited*. 


Everyone who has at heart Britain's industrial progress and prosperity 
will welcome this significant forward stride by the Consett Iron Company 


Limited. 


fae Mobil Oi} Company Limited have supplied lubricants for many years to all three of these great engineering enterprises. 
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. WHAT SMITHS MEANS TO INDUSTRY 
ak : IN TERMS OF 


INDICATION: 


In terms of remote indication, the name SMITHS means 
a vast and comprehensive range of instruments of “‘stand- 
anything, go-anywhere”’ robustness. 

For example:— 


SMITHS “DESYNN” SYSTEM OF 

REMOTE INDICATION 

is a simple, robust and extremely accurate method of transmitting 
to a remote observation point such functional information as 
Angular Position, Fluid Level, Force, Linear Position, Differential 
Pressure and Pressure. 





Fluid Level 

















% Operates from either 12 or 24 volt D.C. supplies 





Flameproof and watertight versions available 


Linear Position 


* 
* Two or three Indicators can operate from one Transmitter 
* 


Single or Multi-Channel Recorders are also available for use 
with this system 














A POINT WORTH NOTING 
All Smiths Instruments 

are backed by a comprehensive 
after-sales service 











Differential Pressure 


A typical 4” watertight 
square flange mounting 
‘Desynn’ indicator with a 
novel form of 

prismatic illumination 


Pressure 


The industrial business of 

S. Smith & Sons (England) Ltd., 
iinacik amet INDUSTRIAL DIVISION S.Smi s (England) 
leaflet X.41 including the marketing of 


industrial products under 
the trade marks of 
Chronos Works, North Circular Road, London NW2 + Phone:GLA1136 Smiths and Kelvin Hughes 
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CLYDE 
DOCKSIDE 


si: 





ee 


i a 





INCORPORATING. ....... 
C.C. & B. LOW PRESSURE HYDRAULIC LUFFING 


The Clyde Hydral-Luff is an electric crane having the jib operated 
by an electro-hydraulic transmission system. It has established 
new standards of smoothness, reliability, and operational speed 
for many ports. Built for hard work, long life and ease of 
maintenance, the Hydral-Luff could well 
reduce your handling costs. May we furnish 
you with further details ? 


CLYDE 








Send for the Clyde 
Hydral-Luff Booklet. 


CLYDE GRANE & BOOTH LTD. 


Incorporating : 
Clyde Crane & Engineering Co., Mossend, Lanarkshire 








Grams: ‘Clyde Motherwell Telex’ Telex 77443 
and 
Joseph Booth & Bros., Union Crane Works, Rodley, Leeds 


Jel. Pudsey 3168 (6 lines) Grams: ‘Cranes Rodiey Telex” Telex 55159 


Tel. Holytown 41/2 (6 lines) 
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mps is avail- 
se 
n sizes a5 4 seat 
the various pump 
ting On # 
orting 


The AR. range of PY 


able in certa! 


led unit; 
pasa and motors fit 
frame with supP 


particulars. 


casing 
common 
feet. Send for 


BIRMINGHAM. - Phone SME 118: - ENGLAND 


SMETHWICK .- 








Tested and recommended by the 
Ministry of Supply (MTV Branch) 
Reference No. VG.6/300/FIR 
for export to tropical countries 





OSOTITE—the modern scientific sealing which has been proved by rigorous tests 
to be the perfect jointing for smooth surface and screw unions. OSOTITE is 
a simply applied liquid compound, impervious to heat, petrol, oll, grease, water 
and steam, which ensures in a few minutes a HIGH PRESSURE GAS, AIR, or 
WATER-TIGHT JOINT. Write for full details and prices 


OSOTITE 


A SLICK PRODUCT 


SLICK BRANDS LIMITED 


WADDON CROYDON 











i a 








MANCHESTER, I! 
Phone: EAST 0137 


FURNACES 


Gas and Oil Fired Industrial Furnaces 
Refractory Installations (New and Repair) 
Redesigning and Rebuilding of existing Furnaces 


MANCHESTER FURNACES LTD 
GLOBE WORKS, ASHTON NE 





Sera 


RADIATORS 


These Radiators consisting of Cooling 
Element, Cowl, Fan and Pulley have 
been designed for Engines of | to 
100 h.p. where a light, sturdy and com- 
pact unit that will stand any amount 
of VIBRATION, is required. Write 
for full particulars and descriptive 
leaflet. 
H. O. SERCK, LTD., 
Sunlight Works, Dilworth Street, Oxford Read, 
Manchester, is 


: Tel hic Sane 
Aedwiek 27 2776 a lines) 2 SERCKRAD 





W RD. 





wl 















































10 ton Steam Permanent Way 
Crane, Metre Gauge. Duty: 10 
tons at 16 ft. radius propped ; 








5 tons at [4ft. radius free. 














Te ic Address 
vy ag pm 









at 22 ft. radius. 





3 Motor, electrically 
operated Fixed Wharf 
Crane. Duty: 15 tons 








DIESEL 


ELECTRIC 











CRANES 


DIESEL-ELECTRIC 
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‘“POLYORC B” 


UNPLASTICISED 


Send for 


your copy 
of the 


“Polyorc B"' 


publication 
to-day 
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down to earth 


There is no need to 
about future trends 


New “POLYORC B”’ 
proving 


“pipe dream ”’ 
in water mains. 
unplasticised P.V.C._ is 
itself now in actual installations 
up and down the country 


as the material of the future 


for water distribution. 





Pov, &. 


—the tough, 


new plastic pipe for 
underground water mains & services 


ERS am eg 


be interested also in 
BH" HIGH 


ba You will 
“POLYORC 

| IMPACT, RIGID P.V.C. TUBES 
| AND FITTINGS — the non- 
| corrosive, general purpose 
| 


piping material for industry. 


May we send you coma 


Li 


TELEPHONE : LEEDS 7-2222 


YORKSHIRE IMPERIAL METALS LIMITED 


HEAD OFFICE—-P.O. BOX 166, LEEDS 
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All 
kinds 
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Hose Exchange Room at Stanlow. 


couplings 


Bottom loading-truck, using 24” Self-Sealing 
{Shell Refining Co. Ltd.) Couplings. (Power Petroleum Co. Ltd.) 
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Avery Hardoll industrial couplings eliminate 
wasteful, dangerous spillage. Self-sealing 
valves prevent flow from starting until the 
Hose and Tank Units are fully coupled, On 
disengagement, the valves return to the self- 
sealing position before thé Units are uncoupled. 
Avery Hardoll industrial couplings are widely 
used for rapid, safe bulk-handling in breweries, 
aviation, and for food processing industries. 





For complete details about the new facility that 


Hanrdo Uf Avery-Hardoll couplings bring to liquid transfer, write to 
AVERY-HARDOLL LIMITED 


YARROW 


Oakcroft Road, Chessington, Surrey, England. 
Tel: Elmbridge 5221/7 


SHIPBUILDERS - ENGINEERS - BOILERMAKERS 
YARROW & COMPANY LTD - SCOTSTOUN - GLASGOW W4 
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14” Self-Sealing Couplings 
in use on Vacuum Oi! 
Company Tanks. {South Africa) 
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Brush type HF 11 High-Voltage Switch-Fuse Units for indoor 
or outdoor service are an economical method of controlling 

and protecting power transformers. Extensive technical 

development of powder-filled fuse-links for use in the 

air-insulated fuse chamber of Brush units has 
resulted in the availability of much higher current rating 
fuse-links enabling these switch-fuse units to be 
used for the control of 1500 kVA 11 kV transformers. 


Gougn 


BRUSH ELECTRICAL ENGINEERING CO 
LOUGHBOROUGH ENGLAND 





Type HF 11 Switch-Fuse unit, with chamber 
door open, showing 90 ampere 11 kV fuse-links. 








os Member of the Hawker Siddeley Group 
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SULZER Ee 


125 years 1834-1959 


Condenser 


Non-return valve 


UTaliaelaere Ay. ee 


compressor 





The Sulzer Uniturbo is a high-duty 
refrigeration unit specially designed for air 
conditioning installations in large buildings 
but equally useful for big refrigeration plants D: ie iualind 
in chemical works, breweries and cold stores 4 
of all kinds. The refrigerant used is Freon 


Throttle vaive 


Carrier of cold (chilled 


12-— non-toxic, non-irritating, non-inflammable. z Ml ciutads Betee, ofan 


Capacity between 
Features: Compact design with low weight 1,500,000 BTU § /hr. (125 tons) 
and space requirements. A package type ee ee 
unit easily installed and simple to Uses—Chilling liquids for air conditioning 
plants in Office Buildings, Departmental Stores, 
Factory installations, Cargo and Passenger 
accommodation in ships, underground installations etc. 


SULZER BROS. (LONDON) LTD. 


Write for information and literature to : 31 ; Bedford Square, London, W.G.1 e 
Telephone: MUSeum 7890 


operate. The high efficiency of the 
turbo-compressor is enhanced by 
interstage flash cooling 








eC. Sample 
free Tabo of 


MOLYKOTEG 
LUBRICANT 


Industry’s 


NEWEST 
Production 


TOOL 


@ ALMOST 100% SAFETY AGAINST GALLING 
AND SEIZING WITH ALL BEARING METAL 
COMBINATIONS 


@ ELIMINATES STICK-SLIP, METAL PICK-UP 
AND DISTORTION IN PRESS FITTING 


@ REDUCES WEAR-IN TIME AND DAMAGE IN 
NEW OR REBUILT MACHINERY 


@ THE HIGHER THE LOADS, THE GREATER THE 
MARGIN OF SUPERIORITY OF MOLYKOTE G 


HIGHLY RECOMMENDED FOR: 


® Threaded Connections * Chucks & Collets * Rod End Bearings | 


* Press Fitting * Packings ¢ Cams 
* Splines * Drilis, Taps & Dies * Dies & Punches 
¢ Highly-Loaded Gears * Universal Joints ¢ Guide Posts 


Write for your free sample of MOLYKOTE G LUBRICANT 
today. We wii! also send you a copy of our new Bulletin 
126 which gives complete details 


A FS A LTD. 25, victoria st. ionoon sw 


Please send me a free sample of your MOLYKOTE G 
Lubricant 


| NAME 
TITLE 
COMPANY 














ADDRESS 








25, Victoria St., London S.W. 1 
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THERE’S POINT IN USING OOP t 


best-made | 
product is 
better for a 
gual finish. 


MACHINER Y PAINTS 


METAL 
PRIMERS 
GLOSS 
MACHINERY 
PAINTS 
STOVING 
ENAMELS 


Fifty years of specialised 
manufacture and_ research 
have made Wareing’s paints 
well-nigh unapproachable for 
quality and value. We can 
supply specially-compounded 
finishes to suit your require- 
ments, resistant to heat, oil 
and petrol, to acids and alkalis 
—all of them decorative, as 
well as durable. 

Our technical staff will 
advise you in any of your 
problems, on receipt of your 
enquiries. 


~ |WAREING BROTHERS & COMPANY, LIMITED, 


i CARLTON STREET WORKS, BOLTON, 
Tel: BOL ton 1566-1567-227. 
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MORE 
SES 


THAN 


YQU 


REALISE 


Hunpreps of products gain selling 
advantages when they are made of 
James Booth aluminium alloys. Why ? 
Because these alloys have virtues which 
are always in demand. Strength... 
lightness . . . exceptional corrosion 
resistance . . . workability . . . good 
electrical properties . . . attractive 
modern appearance. 

Look through your products catalogue. 
See where improvements can be made 
with James Booth alloys. If you need 
advice on the changeover, our technical 
staff will gladly help. Please write for 
literature showing the range and uses 
of our many aluminium alloys. 
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: Photo: courtesy SARO (Anglesey) Ltd. 
PHOTO- 
GRAPHIC 
EQUIPMENT 
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MOBILE STACKERS 


GARDEN 
FURNITURE 





Photo: courtesy E. R. Buck & Sons Led. 





Make more of Ua 


JAMES BOOTH ALUMINIUM LIMITED - KITTS GREEN - BIRMINGHAM 33 - STECHFORD 4020 





Extrusions, large forgings, plate, sheet, strip and tubes in light allays 














REGD. TRADE MARK 


WORM DRIVE HOSE 


CLIPS 


The Finest Clips in the World 


CLIP SAI 5% 


COMPANION ACCESSORY TO 
THE WORLD'S FINEST CLIP 








L. ROBINSON & CO. (Gillingham) LTD. 
LONDON CHAMBERS, GILLINGHAM, KENT TEL: 51182/3 
















for 
HEAT 
EXCHANGERS 


DESUPERHEATERS, AUTOCLAVES. 










MIXING 


VESSELS HIGH VACUUM VESSELS, 





WATER HEATERS, CONDENSERS, 


KY A A ) 


STORAGE VESSELS, 


PRESSURE VESSELS, 


FABRICATED 
PIPES ANDO 
bucTSs 


GENERAL FABRICATION 





AND PIPEWORK 











Rating of Heat Transfer Equipment, designs of Process 
Plant and fabriction to the various constructional codes. 
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BELT CONVEYOR ENCLOSED IN TUBULAR GANTRY. 






CONVEYING and ELEVATING 
PLANT 

CRUSHING, SCREENING 

STORAGE MACHINERY 


BARRY HENRY & COOK, LTD. 


West North Street, Aberdeen 
S.W.1. 


















and 
















London Office: 28 Victoria Street, 













Loy HEAVY 
| DUCTING 




















HIGH VACUUM 
VESSELS 




















One of a number of specially constructed Heat Exchangers 


STORAGE 
TANKS 









HYDRAULIC f 
PRESSINGS || 









PRESSURE 
VESSELS 





ROLLED 
AND 





PROFILED 
FLANGE 
RINGS 





HEAT EXCHANGERS 














Write, call or telephone CASTON BARBER LTD., 47 TABARD STREET, LONDON, S.E.1 


TELEPHONE: HOP 1991/5 
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Famous for Forgings 


The Daniel Doncaster companies 
never stand still—we are always 
putting in extensive (and 
expensive!) new equipment to 
enable us to undertake, by a 
combination of processes and 
plant, work of the most versatile 
nature. 

We make forgings, drop 
forgings, hardened steel rolls and 
precision forgings. 

Why not write for the 28 page 
Doncaster Book? 



















DONCASTERS © 





7 
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1778 cll | 





DANIEL DONCASTER & SONS LIMITED SHEFFIELD 


MONK BRIDGE IRON & STEEL CO. LEEDS 12 
MOORSIDE COMPONENTS - OLDHAM 


DANIEL DONCASTER & SONS (THE BLAENAVON CO. BRANCH) LTD. 


BLAENAVON « MONMOUTHSHIRE 
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Watch that Smoke/ 


WITH 4 
PHOTOELECTRONIC  .. 
Density indicators © 


2 
eo 


os 












All who are interested in fuel economy 
and compliance with the Clean Air 
Act, 1957, should send for details of 
this new approach to the problem of 
Smoke Control. 


SMOKE DENSITY 


INDICATOR & ALARMS 


No Valve Amplifiers 

12 Months Guarantee 

An all-British product 
Unit Type CCS1. This unit enables you 
to comply with the Clean Air Act, 1957, 
and is available for any size of flue or 
stack up to 40 feet. The 10 in. meter 
gives continuous indication of smoke 
density in units of percentage obscura- 
tion. An alarm set-point gives visual and 
audible warning of excess smoking. 


Price £59 per set 


Unit Type CCSA. This unit is similar to 
type CCSI, but does not include the 
meter. It does, however, give visual and 
audible warning when smoke exceeds a 
pre-set level and thereby enables you to 
comply with the Clean Air Act, 1957, 












RO 


ane 
AS AS 


TEN SK LO OO 
MATEO 


Price £29 per set 
2 RECORDERS 


ik A variety of Recorders are available for use 
with the Photoelectronic smoke density 
indicator and alarm units. Please write for 
5 further details, literature and specifications 
PHOTOELECTRONICS (M.O.M.) LTD. 


Manufacturers of a complete range of Photo- 
electronic and Electronic Controls. 


Oldfields Trading Estate. Oldfields Road, 
Sutton, Surrey. Telephone: FAlIrlands 4571. 
Provincial Offices: 
HIRD-BROWN LTD 
244 Marsland Road, Sale, Cheshire. 
Telephone: Manchester PYRamid 1959. 


- WES 
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w 


iz, 
SHELL USE EQUIPMENT AT SHELL HAVEN 
a 


Illustration shows three of four 6 x 8 Crosby Relief Valves together with Masoneilan 
Liquid Level Transmitters mounted on each of three Butane Storage Horton Spheres at 
Shell Haven. These relief valves protect the tanks from overpressuring. 

The level instruments transmit the level of liquid Butane in the Spheres back to 

the Receiver in the control room. The reliability of this equipment 


is thus exemplified once again by one of the major oil companies of the world. 





IMPORTANT ANNOUNCEMENT 
Details are now available of the 

Crosby portable self-contained Safety Relief 
Valve Test Stand for Works or 

Site test purposes. 








a 


CROSBY VALVE & ENGINEERING CO. LTD., CROSBY WORKS, WEMBLEY, MIDDLESEX 
Telephone: Alperton 2311 


CHWR/1960/la 





ENGINEERING 9 September 1960 





CARBON | 


There's nothing quite like it 





... that’s the beauty of it 


Look at these advantages — Light as aluminium. High 

resistance to wear. Wide range of resistance to chemical attack. 

Easily machined. High thermal conductivity. Excellent heat radiation. Not 

wetted by molten metal or slags. Non-seizing. Self-lubricating. High resistance to 
thermal shock. Good mechanical strength at high temperatures. Good electrical 
conductivity. Available in impervious forms. Low thermal expansion. 

These properties give Morganite Carbon vast potentialities for the design engineer. 
Talk them over with our technical staff. 


The illustration shows a Rectifier Control Grid, a Rectifier Anode, a Boat, a Bearing, two 
Gland Rings, a Piston Ring, a Tube and a Valve Anode—just a small selection of products 


showing the remarkable versatility of Morganite Carbon. 


CARBON AND GRAPHITE— ELECTRICAL, CHEMICAL AND MECHANICAL; 


CRUCIBLES, FURNACES, REFRACTORIES; RADIO PARTS, SINTERED METAL 
PRODUCTS AND ELECTRIC FURNACE ELEMENTS, 





THE CARBON DEPARTMENT, 
THE MORGAN CRUCIBLE COMPANY LTD., BATTERSEA CHURCH ROAD, LONDON, S.W.11. BAT: 8822 


C S8A/416 
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SHOTTON : 
: THERE’S 
si eat | PLANT GAPAGITY 
CASTINGS | AT GARRON 
and 

PEARLITIC 
MALLEABLE 
CASTINGS 


it pays to use the production resources of Carron Company. 250 
acres of plant for casting, forging, machining, enamelling and sheet 
metal fabrication are on call to manufacturers who find it uneconomic 
to tool up for the special job. The technical advisory service of Carron 


is ready at all times to help iron out production problems. 





Consider this plant capacity for medium heavy machining: plan- 
ing vertical and horizontal boring mills; milling and drilling of work 
up to 5 tons; moulding and machining capacity for non-ferrous 
components up to 5 cwts., including high speed routing and precision 
milling. Fabrications, too, light and heavy gauge, stainless steel, press 
tools, welding. From small light gauge sheet metal to large plate 


welded fabrications, Carron can quote. 


CARRON 


New methods and the most modern foundry 
techniques backed by 64 years’ experience in the 


production of high-grade malleable castings. 
5 ioe s ee GARRON COMPANY - CA N : FALKIRK - 
Sos el iis Y - GCARRO STIRLINGSHIRE 
LONDON OFFICE: 15 UPPER THAMES STREET, E.C.4. CENtral 7581 (4 lines) 
er @) y q ON BROS. LTD and at 22-26 Redcross Street, Liverpool, 1. 125 Buchanan 


Street, Glasgow, C.1. 33 Bath Lane, Newcastle upon Tyne 


MANCHESTER STREET FOUNDRY Member of the 


OLDBURY - BIRMINGHAM 
Phone: Broadwell 1631 
(and new foundry at Halesowen\ Birfieid Group 
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VG introduce a new rahge of — 
WERS 


“ 














LOW HEAD COOLING TO 
Very Fe me ‘. Py ids 








i /) 
ry 
5 
a 
if 
tf 
“] THE INDUSTRIAL 
COOLING ENGINEERS 
ia 
3and 4 towers are 
industrial duties 
: # hey | , 


HEAD WRIGHTSON PROCESSES LTD 


LONDON AND SALES OFFICE: 20/24 OLD STREET LONDON EC1 HEAD OFFICE: THE FRIARAGE YARM YORKS 
Offices at: P.O. Box 1595 Sydney P.O. Box 1034 Johannesburg P.O. Box 2608 Calcutta and P.O. Box 706 Hamburg 
Associates in the U.S.A. The Fluor Products Co. Los Angeles 22 New York Chicago Boston etc. 





P4856 
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AE ROF LEX 
uven 
emmetiied FLAMEPROOF 


SWITCH AND 3 FUSEGEAR 


A complete range of combined switch and 
fuse units up to 150 amp. sizes is now 
available, approved, tested and certified by 
the Ministry of Power in Groups I, II and III, 
incorporating throughout Aeroflex 

High Breaking Capacity 

rewireable cartridge fuse-links. 


Fs 
= 
* 
a 
a 
tk 
ve 
7) 


List F PI featuring 
Aeroflex-Fluvent flameproof 
switch and fusegear will 


be forwarded on request 


Parmiter Hope & Sugden Ltd. 


FLUVENT ELECTRICAL WORKS * LONGSIGHT * MANCHESTER 12 


London: 34 Victoria Street, S.V/.1. Glasgow: 5 Somerset Place, C.3. Birmingham: 39/41 Carrs Lane, 4 


aaa 
G»PH 163 
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Finished boring and h 


To save you the trouble and expense of further 
machining, Keetona Hollow Bored Bars are now available 
finished bored or honed, cut to exact length, 
proof-machined or shaped on the outside diameter. 
Keeton’s special plant will produce finished bores of }” to 
10” diameter to a tolerance of + -003”, while bores of 2” 
to 8” diameter can be honed to a tolerance of + -oo1”. 
Keetona finished or honed bars can be supplied to 
maximum lengths of 15 feet (dependent on size of bore) 
and are normally rough turned on the outside. Full details 
of these Keetona hollow bored bars will be found in the 
new illustrated brochure. Please write for your copy. 
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ONE HOLE FREE 
IN EVERY THREE 


The Speedicut ‘‘Chipbreaker ”’ Drill operates at 
50% to 400% higher feed rates, with the safety 
given by chip control. It will therefore drill at least 
three holes in the time normally taken for two. 


We can demonstrate this to you on your own 
equipment. 


There are real savings here, particularly as you also 
get more holes between regrinds. 


~~. 
ee, 


9 
a 
eG / 


“CHIPBREAKER”’ 
DRILLS 


FIRTH BROWN TOOLS LTD., 


SPEEDICUT WORKS - CARLISLE STREET EAST: SHEFFIELD 
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‘S’ TYPE 
RECIPROCATING 
OIL PUMP UNIT 


Small, compact and self-contained, the FAWCETT ‘S’ type 
Reciprocating Oil Pump Unit is extensively used in 
Hydraulic press lines and with Ceramic and filter presses. 
Especially suited for test-rig use in conjunction with 
the Greer-Mercier Hydro-pneumatic Accumulator. Let 
us have details of your particular needs and specifications. 
We will be pleased to advise you. 


Saweelt 


UNLOADS PUMPS AT PRE-SET PRESSURES, ALLOWING 
AUTOMATIC EL PUMP TO IDLE WITHOUT GENERATION OF HEAT 





Capacity — 65 cu. in. per minute at Cast iron base 
5,600 Ib. per sq. in. Solid pillars 
Variable Pressure Control Overall dimensions (approx.) 
Direct Coupled to 1-1$h.p. motor at 1,440 24”x11”x19 high. Approx. total 
r.p.m. Fabricated tank, 2 gallon capacity. weight (tank empty) 14 cwt. FP 184 


~BROMBOROUGH, CHESHIRE. Telephone: Rock Ferry 6/8! 
Eg Metal Industries Group Branch Offices in London and Birmingham 


rains" WEAVER.... +t USER 

















WOVEN WIRE CLOTH 


ror A IOOI birrerent uses 


IN ALL MESHES, GAUGES ano METALS 
from STEEL to SILVER 
TIN to TITANIUM 
and PHOSPHOR BRONZE to PLATINUM 








Any specification woven to your 
particular requirements. 
J 
¢ SANKEY GREEN ¢ 
* WIRE WEAVING CO. LTD. (¢ 
5 ¢ some a : NGLAND y, 


me NSDL OS OS SF Oe LO ho oho hee 
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CUSTOMERS OF CARBORUNDUM 


Bert Kilgour has worked at the main factory of A. V. 
Roe & Co. Ltd, at Chadderton, for 40 years, and is 
now the senior foreman of the toolroom, in which 300 
men are employed: “‘ Must be one of the biggest tool- 
rooms in the country”’, Bert says. ““We started getting 
grinding wheels from CARBORUNDUM in 1936, and 
they’ve supplied most of our wheels ever since then. 
That’s for the whole factory—not just the toolroom. 
Why? Well, because their wheels do a good job, and 
give us good service. They’ve always been ready to 


help us when we’ve asked them to.”’ 


“The tools for machining 


jobs on the Avro Vulcan 


are mostly ground 


on wheels from 


CARBORUNDUM” 


says Bert Kilgour 





CARBORUNDUM can help YOU 


In most of the major industries ot the world, 
CARBORUNDUM is helping top firms to make better 
products, to cut costs, and to speed production. In the 
sharply competitive industrial climate of today there 
are three main conditions for success: high quality, 
low prices, and early deliveries. CARBORUNDUM 


can help you to meet them all. 


THE CARBORUNDUM COMPANY T.IMITED - TRAFFORD 


Cc 


PARK - 


Products by 
ARBORUNDUM 


TRADE MARK 


can cut your costs 


MANCHESTER 17 + PHONE: TRAFFORD PARK 2381 
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A PARSONS 180 MVA 275/132 kV aiito transformer weighing 146 tons lifted after drying 
out process, from an autoclave at Heaton Works. ea 


Facilities are available to produce the largest EHV transformers yet envisaged. 


















PRESOURE 
VESSELS 


EXCHANGERS 





FABRICATED 
PIPEWORK 





Now, in our new factory, we can produce 

pressure vessels and heat exchangers—plus the comet 
fabricated pipework to go with them—to all aX memnen (5 
British and Foreign Codes of Practice. Facilities — 


exist for stress-relieving vessels up to 45 feet long 
and strict, scientific control—including X-Ray— STEELS ENGINEERING INSTALLATIONS LTD. 


ensures consistent high standards throughout, 













SUNDERLAND ENGLAND 






Why not take advantage now of our unique 
‘3-way-service’. HOME & OVERSEAS SALES OFFICE: 143 SLOANE STREET, LONDON $.W.1, TEL: SLOane 6178 






STEELS BRING NEW SCIENTIFIC SKILL TO INDUSTRIAL PROBLEMS 
753 
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PROPANE”? 


For the right answer, 
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for the right gas, 


and for the best service—ask British Oxygen Gases 


Does your type of production call for propane? acetylene? 
or both? British Oxygen Gases give will you an unbiased 
answer. Because British Oxygen supply gases for all pur- 
poses, they can help you from experience to choose the 
most efficient, most economical gas for your particular 


production needs. Only British Oxygen Gases have this 
breadth of experience and only British Oxygen Gases can 
offer you such a complete delivery service of industrial 
gases—in cylinders, or in bulk from their nation-wide tanker 
fleet—and lend you storage tanks as well if you need them. 


BRITISH OXYGEN GASES LIMITED «SD ecnium 


27 ST. JAMES’S PLACE - LONDON - S.W.1 
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ROLL CLADDING for permanent protection 


The many advantages of the roll cladding have made it 
immediately acceptable in many industries: 








__IN DYEING 


‘London Office: 39 Victoria Street, $.W.1. Tel: ABBey 2496 


in Stainless Steel, for Rolls, 
Shafts, Tubes & Drums 


Many corrosion problems in industry can now be overcome more 
efficiently and cheaply using Rosedowns roll cladding process in which 
a thin shell of corrosion-resistant material is applied to the 

external diameters of cylindrical bodies. 

Rosedowns supply complete clad rolls or alternatively, the process 

can be applied to customers’ own rolls, shafts etc. Work is accepted 
from 4 to 42 inches in diameter, in length up to 23 feet 6 inches, 
machined, ground and polished to precision limits. 


ROSE, DOWNS & THOMPSON LTD. 
Old Foundry, Hull, England. Tel: 29864 


DAVY-ASHMORE GROUP 
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ROLL CLADDING for permanent protection 


The many advantages of the roll cladding have made it 
immediately acceptable in many industries : 








IN TEXTILES IN DYEING 


London Office: 39 Victoria Street, S.W.1. Tel: ABBey 2496 





in Stainless Steel, for Rolls, 
Shafts, Tubes & Drums 


Many corrosion problems in industry can now be overcome more 
efficiently and cheaply using Rosedowns roll cladding process in which 
a thin shell of corrosion-resistant material is applied to the 

external diameters of cylindrical bodies 

Rosedowns supply complete clad rolls or alternatively, the process 

can be applied to customers’ own rolls, shafts etc. Work is accepted 
from 4 to 42 inches in diameter, in length up to 23 feet 6 inches, 
machined, ground and polished to precision limits. 


ROSEDOWNs 


ROSE, DOWNS & THOMPSON LTD. 


Old Foundry, Hull, England. Tel: 29864 





DAVY-ASHMORE GROUP 
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Clutches and Power Take Offs 
Single and three-stage Hydraulic —_— 


Torque Converters 
Marine Reverse and Reduction 
Gears, Fiuid Couplings. 


BRITISH TWIN DISC LTD 
PRIORY ROAD, STROOD, 


ROCHESTER, KENT 
Telephone: STROOD 78661 





FRICTION 
4 


for Structural Joints 


Send now tor details of this 
new fastening method and sts 
thw 

















Altrincham Street, 
Manchester, 1. 





LONDON : W. Kelway-Bamber & Co. Ltd, Room 7 

78 Victoria Street, $.W.1. Telephone : Abbey 6860 
NE. COAST : Fasteners Led, 2 Mall St., Barnard Castle 
County Durham. Telephone: Barnard Castie 3143 





@ ms 








B. LEVY & CO. 
(Patterns) Ltd. 


Specializing in 







Pattern Equipment of all kinds B R ITI Ss H E LE C 2 i R I C A L 
including the largest REPAIRS LIMITED 


Wooden Patterns and 


intricate metal Antioaes Head Office: Empire House, Charlotte Street, Manchester | 
for Shell Moulding Telephone: CENtral 1378 and 3641 


Send your enquiries to our works at: 


1-5, OSBERT STREET, dm BER 130 
Vauxhall Bridge Road, 
London, S.W.1. 


Phone: ViCtoria 1073 or 7486. A 





















‘l wont staud 
any slackmess 


KOLOK fsitine 
lock Washo 


Yes, Kolok washers are the answer to loose 
nuts and bolts. Fit them once and your 
troubles are over. Available in all sizes. 
POSITIVE LOCK WASHER CO. LTD. 
45 RENFREW STREET, GLASGOW, C.2. - DOUglas 9292 




































STURTEVANT ENGINEERING CO. LTD., SOUTHERN HOUSE, CANNON STREET, LONDON, E.C.4 


RALASIA) LTD., 400 SUSSE X STREET, SYDNEY, N.S.W. 
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Strength Characteristics — 








St 35.8 wu. St 45.8 






700 


400 
*c 


500 600 
TEMPERATURE — 
Strength Characteristics of High-Temperature Rheinrohr Steels 


For application in the latest stage of development in boiler 

construction with steam temperatures of 600° C and more \ 
and pressures up to 300 atm we offer our tubes of high- 

temperature austenitic speciaity steels. 


Owing to the use of our copper-nickel specialty steeis with 
their particularly high yield point at elevated temperatures 
it has been possibie to reduce the wall thickness, and there- 
by the weight, of welded boiler drums by as much as 30% 
as compared with drums made of previously applied steels. 
These Grums are capablie of resisting maximum pressures. 





Our prints on high-temperature and heat resistant steels, 
boiler plates and boiler drums will be availabe to you. ; 


PHOENIX-RHEINROHR AG Fb 


VEREINIGTE HUTTEN- UND ROHRENWERKE DUSSELDORF -GERMANY 
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There’s talk of |. 
Sykes - 


at the airport... 


A leading aircraft engine manufacturer wanted machines and cutters to 
generate internal gears and splines on compressor centre shafts for jet 
engines. The components were hollow, high tensile steel tubes from 
3” to 7}” diameter in a number of lengths up to 3ft. Moreover, in places 
the wall thickness was less than 4”, and the limit of eccentricity between 
gear pitch line and the tube diameter was .0005” maximum. 

He went out for the best advice because the problem was a difficult 
one—unusual component length, plus the need to maintain the highest 
precision in a part which could distort very easily. 

Sykes Technical Advisory Service introduced him to Sykes hori- 
zontal gear generators, highly versatile machines for the production of 
internal spur and helical gears and splines. 

Today, a Sykes horizontal gear generator—with a modified internal 
cutting attachment and special work-holding equipment—is producing 
the whole range of required components to limits well within those 
specified in the original enquiry drawings. And the machine can always 


be quickly adapted for conventional work. 


PR, 


Talk to SYKES about 


Ce 


gear production 


W. E. SYKES LTD * STAINES * MIDDLESEX - ENGLAND and associated companies : 
Sykes Tool Corporation Ltd, Georgetown, Ontario, Canada 
Sykes Machine & Gear Corporation, Newark, Nj, USA 
W. E. Sykes Ltd, Mascot, Sydney, Nsw, Australia 














For Internal Pressure Work 


Turbine Castings, Steam Chests, 
Valves, etc., in carbon and alloy steels 
up to 15 tons weight and to any 
specification 


ON ADMIRALTY, WAR OFFICE, LLOYDS 
and other LISTS. 


The QZEP Steel Foundry & Engineering 


Co. Ltd. 


ATLAS STEEL WORKS, ARMADALE, WEST LOTHIAN, 
SCOTLAND 


Telegrams: “ Atlas Armadale, West Lothian.” 
Telephone: 323 Armadale. 
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In this heavily-worked 
crossing they now use- 


Photographs by courtesy of British Railways 


Two main lines cross at a wide angle, one being on 


a high speed curve; both carry heavy trafic. 
This crossing at Retford, one of the most difficult F 1 G A a A [ L F he 
in the country to maintain, needed frequent 


replacements. Now cast in Edgar Allen’s ‘Imperial’ M A | G A | FE S FE S T FE t L 


Manganese Steel, the crossing has already 

outlasted former crossings built up of T R A C 4 W 0 R 4 a 
ordinary steel rails. fo P 4 
For trackwork subiect to abnormal wear a a 


there is nothing to equal ‘ Imperial’ Manganese Steel. 


EDGAR ALLEN & CO. LIMITED 
IMPERIAL STEEL WORKS, SHEFFIELD 9 


2 OS ANT A CT i 
TIO4/Eng 


To EDGAR ALLEN & CO. LTD., SHEFFIELD 9 | 
Please’send data on Trackwork to : 


i 
me. 
; POSITION 
5 

i 


ADDRESS 


i 
i 
| 
EEE Doce naga tore oer A 
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Combined Planning & Installation: 


for the Goss Printing Press Co. Ltd. 





1000 tons of machinery were re-sited, some machines weighing up to 25 tons. Absolute precision was demanded 

in the setting of the machines, and the whole job was done out of working hours, at weekends, nights and 

holiday periods, so that there was no loss of production. This kind of service is worth something these days. 
You can leave the whole job safely in the hands of WARD’S F.P.I. DEPARTMENT. 


T. yf OS. W. WARD LTD ALBION WORKS * SHEFFIELD 


Phone:2631 I(Ext. 281) Grams;**Forward, Sheffield”’ 





FACTORY PLANNING AND INSTALLATION DEPARTMENT 


LONDON OFFICE: BRETTENHAM HOUSE LANCASTER PLACE STRAND W.C.2. PHONE: TEM. 1515 
Fri 29 





SPHEROIDAL GRAPHITE CAST IRON UP TO 20 TONS 
HEAT RESISTING AND PRESSURE CASTINGS A SPECIALITY 


HARLAND & WOLFF 


CLYDE FOUNDRY. GOVAN. GLASCOW 




















INDUSTRIAL CALIGOES ano TEXTILES 


FINISHES TO COMBAT ROT, MILDEW, FIRE, FRAY, 
WATER, ETC. 


BLEACHED, TINTED AND NATURAL 
STIFFENED AND PURE FINISHES 
IR 
Label and Indicator Cloths 
Filter Cloths cut Shapes to Order 
Narrow Rolls Conversions to your requirements 
Padding Cloths backed with Coir or other Fibres 


Bag Cloths 


BATES TEXTILES (MANCHESTER) LTD. 
42-4 SACKVILLE STREET, MANCHESTER, 1 











VULCAN WORKS — 
BEDFORD 


Established 1880 


W Telephone : , Telegrams : 
|, 2490 GRAFTON, BEDFORD 


POWER UNITS AVAILABLE FOR CONVERTING 2 
STEAM CRANES TO DIESEL OR ELECTRIC DRIVE 
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. 


Enough water ‘ 


for 100,000,000 cups@emm 
of tea an hour.... 


. 


>. 


“flows through a large ‘Deptford’ 
Rotary Water Strainer. The strainer consists 
= ,of a rotating perforated drum, rolled 
from naval brass plate and the water flows into it through 
3/16th inch diameter perforations. The debris 
collects on the outside of the drum and is scraped off by a fixed, 
phosphor bronze, blade. Cleaning is continuous and 
entirely automatic and back-washing is not required. Sludge is 
flushed out of the hopper beneath the strainer at intervals, 
without interrupting the flow. ‘Deptford’ Strainers are made in a 
~ number of sizes, with capacities up to 5,000,000 g.p.h. 
A fully illustrated brochure is available upon request. 


RICHARDSONS WESTGARTH (HARTLEPOOL) LTD 
A member of the RICHARDSONS WESTGARTH GROUP 


HARTLEPOOL, CO. DURHAM AND AT 58 VICTORIA STREET, LONDON, S.W.1 
59 MOSLEY STREET, MANCHESTER, 75 BUCHANAN STREET, GLASGOW 
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BUSY IN A BIG WAY... FOR THE BIG NAMES COMMERCIAL 
MOTOR SHOW 





ON 





and microscopic examination 


Butterfield 


Illustrated : 
4000"gallons capacity 

6 compartment Mild Steel all R ro | a re | T a rn 4 s 
products tank. ‘Epikote’ lined. 
Mounted on Leyland ‘ Octopus’. 
‘ Epikote’ is the Trade Mark 
of the Shell Chemical Co. Ltd. 








We are equipped with 
Weld X-Ray plant 
materials testing 


facilities for any required 
class of work 


W. P. BUTTERFIELD LTD. 
P.O. BOX 38 

SHIPLEY, YORKSHIRE 
Telephone: 52244 (8 lines) 
BRANCHES : London Te/ : HOLborn 2455 (4 lines) Birmingham Te/ : EAS 0871 and 2241 


Bristol Tel : 27905 Liverpool Tel : CEN 0829 Glasgow Tel : CEN 76% For ease of reference 
Belfast N.I. Tel : 57419 and 51957 Dublin Tel : 73475 and 79745 plecse aon ae as follows E/ j/9 











¥ 
y 


oe 


The DI W 
i 


PLING 


World famous for outstanding peskiiience and 
reliability. Made in a wide range of types, all em- 
ploying the same basic principle of Bibby design. 


Leta 


ee 


STAND 
125 
Ground 
Fioor 


Sole 


VISIT US 
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ENGINEERING ACHIEVEMENT ON MERSEYSIDE 





The Birkenhead entrance to the famous Mersey Tunnel is only a few yards from 
AABACAS . . . makers of world renowned All-British Cranes and Hoists. 


AABACAS ENGINEERING CO. LTD. 


Head Office & Works: GRANGE RD., BIRKENHEAD ~- Telephone: BIRKENHEAD 4747/8/9 
London Office: ST. MARTIN’S HOUSE, 29, LUDGATE HILL, LONDON, E.C.4 - Telephone: CITy 7831/2 


ei Ch LIS RRL ANC Sm onic 





TECHNICAL REPRESENTATIVES THROUGHOUT GT. BRITAIN See us at STAND No. B 24 


INTERNATIONAL FACTORY EQUIPMENT EXHIBITION 
BELLE VUE, MANCHESTER 


Send now tor new Aabacas Catalogue to Service and Sales Dept. 2ist SEPTEMBER—Ist OCTOBER, 1960 




















ENGINEERING 9 September 1960 [Supplement] 


generator 
switchgear at 


Calder Hall 






Photographs by courtesy of the UKALA 








P The generators at the Reyrolle equipment is 
4 Calder Hall Power - station also installed at: 
4 of the Atomic Energy Authority erent, 
4 Chapelcross, 
: are controlled by Sssibae 
é Dounreay, 
iq Reyrolle 11-kV 500-MVA and 
: Harwell, 
a 750-MVA switchboards 
| Springfields, 
: F and their associated ud 
) control - boards Windscale 





Reyrolie 


NUCLEAR POWER PLANT CO. LTD. 





A MEMBER COMPANY OF THE 


OE IN Vk EE Some a 


A. REYROLLE & COMPANY LIMITED, HEBBURN, COUNTY DURHAM, ENGLAND 
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OVERHEAD - TRAVELLERS - ELECTRIC GOLIATH 


MARSHALL 
« FLEMING 


CRANES 


DELLBURN WORKS - MOTHERWELL 
SCOTLAND 


Telephone: Motherwell 50 Telegrams: “Deliburn” Motherwell 





OVS: B32 RO 











aos 
LOCO STEAM ELECTRIC GOLIATH TRAVELLERS 























10 TOK 
ROLLER TURNTABLE 














ARMOURED 
RUBBER 
HOSE 


for varying specifications with FLAT, HALF-ROUND and 
ROUND spiral wire. Internal diameters from 3 ins. to 8 ins.— 
made tough for hard work and years of service 

Details and prices sent on request. 


BREWERS’ HOSE 


ROCK DRILL HOSE 
SALVAGE SUCTION HOSE 


HYDRAULIC HOSE 
SAND-BLAST HOSE 
TAR SPRAYING HOSE 


Full details of these and many more special purpose hoses 
from:— 





RUBBER WORKS 
COMPANY LTD. 





SPECIALISTS IN 
RAILWAY ROLLING STOCK EQUIPMENT 


P.O. BOX 7, RENFREW 
Telephone: RENFREW 2384 'Grams RUBBER, RENFREW 
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Accurate 
Rando 


.-. more than ever essential in a wide range of industries, from 
biscuit making to plastics manufacture. Essential for the 
consistency of products which the quality-conscious manufacturer 
and the discriminating customer both look for. Essential for 
avoiding wastage of materials through spoiled batches. 
Essential for efficient stock control. 


More than ever attainable in the same wide range of industries, thanks 
to the comprehensive skills developed by Simon Handling Engineers Ltd 
in materials handling and process control. The various 
techniques which have been evolved for dealing with 
highly diverse materials, sometimes in combination, are constantly 
being extended and improved. 


ACCURATE HANDLING 
at the Empire Rubber 
Company, Dunstable, where 
a Simon Handling Engineers 
automatic proportioning 
system is used to control 
the weighing and mixing 

of the ten drugs most 
commonly used in the 
manufacture of a wide range 
of rubber motor-car 
accessories and other 
articles 


ACCURATE HANDLING 
at the Birkenhead works 

of Fibreglass Ltd., 

where the weighing and 
mixing of seven ingredients, 
controlled automatically 
from a panel, forms part 

of a complete plant 
developed and built by 
Simon Handling Engineers Ltd 
for the intake, storage 

and proportioning of 
materials. 


For accurate handling, fast handling and clean handling see 


Simon Handling Engineers Ltd 


STOCKPORT, ENGLAND 


Telephone: GATiey 3621 Telex 66-287 Telegrams: S.H.E.L. Telex Stockport 
HS359 





Ease sienna aerate seit Z 
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FERODO 
THE FIRST 


NAME IN 
FRICTION 


Ferodo First 


... because Ferodo have a sound 
answer to every friction problem—from 
small linings for aircraft instrument 
clutches to huge overload clutch 
facings for an icebreaker 

propeller shaft. 

... because Ferodo products promise 
longer life—smoother braking, 
transmission and control—and the 
backing of the greatest research 
and development organisation of its 
kind in the world. 


FRICTION LININGS FOR INDUSTRY 


Brake Linings -: Disc Brake Pads 
Clutch Facings - Sintered Metals 


FERODO LIMITED - CHAPEL-EN-LE-FRITH 


A Member of the Turner & Newall Organisation 








S 






‘ 
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This label will 
tell your customer 


This label is part of what will be a nation-wide scheme, to guide every user of 
plated products. It means that the plating is carried out to meet the thickness 
requirements of the new British Standard 1224:59. Because the nickel provides 
most of the resistance to corrosion, the standard requires minimum thickness of 
the metal for various conditions of service. The labels are coloured Green, Blue + | 
and Red, to indicate the three gradings of the British Standard. : 


**¥KKK KK KK KX KK KX * 


3¢ Please send us your booklet ‘CONFIDENCE IN PLATING’ 
with details of how we can join the scheme. 


if you are a manufacturer 








It will pay you to display the label of plating quality on 











your goods. Send for a copy of our booklet “Confidence in a seus * 
Plating” which describes the scheme in detail and explains 3 ADDRESS * 
how you can join. The use of these labels on good quality 

plate will add extra confidence in the quality of your products. *K * 


COMPANY AND POSITION 








EE/MC4/9 a 
THE MOND NICKEL COMPANY LIMITED 


Br tHames HOUSE - MILLBANK: LONDON SW1 x*x*KxKeKeKeKeKeKXeKeKX KX OK * 
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Following the success of the 6 Deriaz 

reversible pump turbines at Niagara, a 30,500 h.p., 

180 feet head Deriaz turbine coupled to a NATO . . Wate a <a 
22 MW alternator has been ordered for the I \ (; \ H] I: | |: i 
Culligran Power Station of the North of Scotland 

Hydro-Electric Board. A maximum efficiency of 

91-7°% was obtained on a 20-inch diameter model. hydro-electric equipment 


This will be majorated as usual 


for the full-sized turbine. 


THe ENGLISH ELECTRIC Company LiMiTED, MARCONI House, STRAND, LONDON, 


Hydro-Electric Department, Dunnings Bridge Road, Netherton, Bootle, 10 
STAFFORD ° PRESTON . RUGBY ° BRADFORD ° LIVERPOOL ° ACCRINGTON 


WORKS: 
HE. “3 
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yotection antl /)roservaltion ..... 


BARE FIST FIGHTING 200 YEARS AGO. 











The story of the manly art goes back through the mists of time, and many a Village Green echoed 
the crash of bone on flesh while brawny bruisers and fine young bucks pounded their prowess in the Englishman’s 


National Sport. Because of dreadful injuries, bare fist contests were eventually stopped by the law, 





and gloves or ‘mufflers’ were introduced, thus protecting the fighters and often preserving their very lives. | 
ANTI-CORROSIVE SOLUTIONS AND ENAMELS 
—today’s greatest name in Metal Protection ; 
Informative literature gladly sent upon request : 
7% WAILES DOVE BITUMASTIC LIMITED, HEBBURN, CO. DURHAM. MeConnells 
Printed by HARRISON & SONS, LTD., by Appointment to HM. The Queen, Printers, London, England. Published by ENGINEERING LTD., at 36 Bedford Street, London, W.C.2 iS Re : 
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PLATES & SECTIONS 
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APPLEBY-FRODINGHAM STEEL COMPANY + SCUNTHORPE + LINCOLNSHIRE 
A Branch of The United Stee] Companies Limited 
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COUPLINGS 


The Moss Geared couplings will 


solve all your coupling problems. 


Available in a wide range of sizes to 
suit all applications and 


conditions. 


Send us your enquiries. 


S GEAR CO. LTD. 


RKS - TYBURN - BIRMINGHAM 24 
Telephone : Erdington 1661-6 
Telegrams : Mosgear, Birmingham 





